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CHAPTER I
INTRODUCTION

History and Development of the National
Science Foundation Institute
Program

The National Science Foundation (NSF),l a unique cross between a
federal agency and a private foundation, had its inception in 19Ll, when
President Roosevelt asked Vannevar Bush how to muster the wartime initia-
tive and inventiveness of the United States for more productive peace-
time usage. Bush, head of the Office of Scientific Research and
Development during World War IT, recommended a federal agency with a
dual function:

(1) the support of research and education through grants,

fellowships, and other means, and (2) the development of
national science policy and the evaluation of correlation of the
research activities of the federal govermment; as well as the
correlation of its own pgogram with those of other agencies,
both public and private.

In 1950, the recommendations of Bush became actualities when
Congress approved the National Science Foundation Act, making the
Foundation an independent agency within the executive branch of the
federal govermment. The Foundation is governed by a Director and ‘a
2li-member National Science Board, appointed by the President for six-year
terms, Alan T. Waterman, Yale University physicist and researcher in

radar, was selected as Director by President Truman. Dr. Waterman served

1Hereafter MSF* refers to "National Science Foundation,"

2\lan T, Waterman, "National Science Foundation: A Ten-Year Resume,"
Science, CXXXI (May 6, 1960), p. 13Ll.



continuously as Director of the NSF until 1963 when he was retired,
Initially, the NSF opened in an umused Washington school with a
staff of forty and a budget of $3.5 million. In 1962, the Foundation
occupied its own massive, marble building (overflowing into four other
locations), had 673 employees, and a budget of $261,7 million.3
The initial functions, as defined by Congress, took on unforeseen
aspects in the mid-1950's when the Foundation, in cooperation with private
foundations, began assisting public education by financing experimental
institute programs, Working through colleges and universities, the NSF
played an indispensable part in reshaping public school science and
mathematics and the sciences (natural and social) at all levels; it did
little to strengthen the universities themselves until 1962..,4

NSF has a remarkable record for dispensing federal funds without
federal control. The reason for this, according to Dr, Waterman, is that
"The foundation has had constantly before it the accepted American principle
of local control of education and has observed this prineciple in its
01:\e::‘:-:.’c.:i.r.:ns."5

Within the NSF, the Division of Scientific Personnel and Education

is responsible for the Institute Programs., These programs have been
directed toward the following four broad categories:

(1) support of students of science, mathematics, and engineering,
including support of students at graduate levels and above, and
support of programs for students at the undergraduate level
and below;

(2) aid to teachers of science, mathematics, and engineering,
including teachers of science and mathematics at the secondary

school level and below and teachers of science, mathematics,
and engineering at the college level and above;

3nA4d Without Control," Time, LXXVIX (May L, 1962), p. 6T.
brpia, SWaterman, op. cite, pe 137he



(3) the content of science courses; and
(L) public understanding of science,®

The primary objective of the program activities in science educa-
tion, is to insure an adequate supply of capable scientists and engineers
by maintaining a high level of excellence in science and mathematics
education in view of (1) tremendous and rapid changes in science,
(2) expanding enrollments, and (3) increasing need for products of
scientific research and development. The Foundation is concerned with
content of science, mathematics, and engineering, and its programs are
designed to encourage specialists in these fields to take an active
part in arriving at solutions to problems which are related to the

improvement of subject-matter instruction,

Summer Institute (SI)7 Programs

The first SI programs supported by the NSF were held during the
summer 1953: at the University of Colorado, Bernard W. Jones directed
an institute for college teachers of mathematics; at the University of
Minnesota, J. W, Buchta directed an institute for college teachers of
physics.

These first SI programs probably arose from similar programs that
had been sponsored earlier by other agencies., In 1945, General Electric
initiated institutes for high school teachers. In 1950, the Division of
Chemical Education of the American Chemical Society and Oklahoma State

University (then Oklahoma A, and M. College), co-sponsored a ten-day

Smvid,

THereafter "SI" refers to "Summer Institute."




L
"workshop" for college chemistry teachers. This ten-day exchange of ideas,
under the able leadership of Dr, Otto M. Smith, proved so effective that
similar sessions were organized for the next two summers. This influence
spread to California Institute of Technology and Pennsylvania State
University that same year., In 1954, Kenyon College, North Carolina State
College, and the University of Wyoming started comparable programs,

The NSF made $10,500 available to the University of Wyoming to
lengthen the already-scheduled "workshop" to five weeks, The program was
planned by the Division of Chemical Education Committee on Teaching., One
lecturer agreed to "participate only if the name 'Workshop' was aban-
doned.“8 Thus, the first "institute" was bomm, co-sponsored by the NSF,
the Division of Chemical Education of the American Chemical Society, and
the University of Wyoming.

The Ford Foundation Fund for the Advancement of Education pro-
vided $15,000 for a simultaneous institute for 56 high school chemistry
teachers., This institute was organized to operate in parallel with the
college teachers' institute, with joint sessions whenever appropriate,

In that same summer, 195L, the NSF supported three other SI pro-
grams: two of these were for college teachers of mathematics, at the
University of North Carolina and at the University of Oregon; the other
institute, held at the University of Washington, was the first SI for high
school mathematics teachers,

These early institutes, closely observed by the NSF personnel,

exerted tremendous influence on later institute developments., Table I

8William E. Morrell, "Review and Future Plans Z:b;? Summer Insti-
tutes," Journal of Chemical Education, XXXVIII (September, 1961), p. LL8.
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indicates the rapid growth and the increased support of the SI programs.
The objective of the SI programs is to give the participant-
teachers courses that will:
l. Renew their knowledge of fundamentals.

2, Acquaint them with recent developments and advances in
science, mathematics, and engineering.

3s Familiarize them with new approaches to presentation of
their subject.?
TABLE I

ANNUAL SUMMER INSTITUTE SUPPORT THE
NATIONAL SCIENCE FOUNDATIONY

— ——

Year Number Year Number
1953 i 1959 350
195 L 1960 481
1955 11 1961 398
1956 25 1962 1481
1957 96 1963 5171l
1958 126 1961 53512

*These figures are the totals for all types of NSF SI's:
College, Secondary, Elementary, and Technical.

IMFoundation Grants $24.2 Million for 415 Summer Institutes for
Secondary School Teachers."™ (NSF 63-100, Washington, D. C.: National
Science Foundation, Jamuary 13, 1963), p. l.

10George G, Mallinson, "The Summer Institute Program of the National
Science Foundation," School Science and Mathematics, LXIII (February, 1963),
Ps 9Te

BlPrograms for Education in the Sciences. (NSF 63-20. Washington,
D. C.: U, S, Government Printing Office, 19635, P. 17,

125uggestions and Forms for Preparing a Proposal for a Summer
Institute. (SPE OL=C-13, Washington, D. C.: National Science Foundation,

196L), p. 25.



A typical summer institute accepts about fifty applicants for
sessions of six to eight weeks. The institute programs are planned and
conducted by the host institutions, most of which are degree-granting
colleges and universities, Instruction is given by the faculty of the
host institution and sometimes by visiting scientists. Institutes are
designed for teachers with varying backgrounds, for those weak in sub-
ject matter or for those with strong backgrounds in subject matter, Both
staff and participants have indicated that courses are more effective when
the participants have homogeneous backgrounds., Too, participants from
varied geographical areas learn more from each other than those selected
from a single region. Some institutes have emphasized the new curricula
revisions of science and mathematics (e.g.; School Mathematics Study
Group, and Biological Science Curriculum Study); whereas, some present the
traditional courses with the content modified according to recent
research.

Group interaction constitutes one of the key advantages of
institutes over ordinary summer sessions. The benefits that the partici-
pant-teachers gain from each other have been found to be comparable to
that gained in the classroom. Many institute personnel induce group
interaction by housing participants together, scheduling one meal a day
together, providing lounges for impromptu discussions; and allowing an
"open period" in the daily schedule for informal discussions with each
other and with the institute staff,

The average grant from the Foundation for a SI is approximately
$58,000, This amount provides financial assistance to the participants
for tuition and fees, travel allowances, dependency allowances, and a

weekly stipend for the duration of the institute, Applicants for each
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SI are "selected without regard to racey, creed, or color; solely on the
basis of their ability to benefit from the program of the Institute and
their capacity to develop as teachers of science and mathematics,"13
Selection of the participants is made by the institute staff;, not by the

Foundation.

Academic Year Institute (AYI)1h Programs

In 1956, three years following the initiation of the SI programs,
the supplemental education of science and mathematics teachers was
extended to programs which occurred during the regular academic year,
These institutes comprise two major groups: Academic Year Institutes and
In-Service Institutes,

These institutes, like the SI programs, undoubtedly received their
impetus from early activities supported by individual colleges and
universities, and by private and corporate funds. Notable examples of
earlier support of supplemental education for science and mathematics
teachers were the General Electric and the Shell Merit Programs, Besides
the current NSF support of the AYI programs, financial assistance has come
from the National Defense Education Association Fellowships and the U, S.
Office of Education Institutes,

The AYI programs were initiated in 1956-57 at Oklahoma State
University, under the direction of Dr, James H, Zant, and at the Univer-

sity of Wisconsin, under the direction of Dr. C, Harvey Serum.

LwFoundation Grants $2L.2 Million for L15 Summer Institutes for
Secondary School Teachers," loc. cit.

thereafter MAYTY" refers to "Academic Year Institute."



TABLE II

GROWTH OF ACADEMIC YEAR INSTITUTESL®

Yasr No., of No., of No., of Total amount
proposals grants participants of grants
1956-57 2 2 95 $ 504,700
1957=58 22 16 775 li, 065,000
1958-59 33 19 925 L4, 906,500
1959-60 ¢ 32 1508 HS 8,632,400
16 College
1960-61 65 33 1491 HS 9,210,600
43 College
196162 66 L3 149k HS 9,79k, 300
75 College
19626316 78* 55 1725 HS 10, 300, 000%
105 College
1963-6117 g2 58 1750 HS 10,850, 000%
18 110 College
196l-65 89* 61 1530 HS
120 College 11,300,000
*Estimated

Basically, the purposes of the AYI programs and the SI programs are
identical (See pp. 5=6). In addition, the AYI programs complement the SI
programs in several significant aspects: (1) the participant-teacher is
able to make the necessary readjustments to college life and still have

ample time remaining for effective course and degree accomplishmentss

15Lewis N. Pino and Robbin C., Anderson; "Review and Future Plans
Z5§7 Institutes in the Academic Year," Journal of Chemical Education,
XXXVIII (September, 1961), p. L52,

16National Science Foundation 12th Annual Report, 1962, (NSF 63-1.
Washington, Ds Cot U. S, Government Printing Office, 1963), p. 102,

17Prog;ams for Education in the Sciences, op. cit., p. 18,

18uNSF Announces Academic Year Institutes; Reviews Success of
Program," (NSF 63-151, Washington, D, C.: National Science Foundation,
November 12, 1963), p. l.



9
(2) there is more contact and interchange with the instructional staff;
and (3) the participant=teacher is usually able to complete a master's
degree in one year rather than in five summers--or to establish residence
and to complete considerable coursework toward a doctoral program.

Quoted in a National Science Foundation press release, Dr. Bowen
C. Dees, the Foundation's Associate Director of Scientific Persomnel and
Education, stated that the AYI program

e o o has become a unique and potential instrument of the

Foundation's broad charge to further knowledge of science

in the U, S. « « . Contact with the scientist is during the

period of intense teaching activity, the academic year, and

is of sufficient duration to take the measure of the

teachert's willingness to”facerup”tq hard Work.19

A typicél AYI accepts 20=-30 participants, if in a single discipline,
or j0-50 participants, if in several disciplines, Many of the institutes
provide coorainated summer education in addition to the AYI program. In
some instances the summer session precedes the year-long program; in
others, institutes offer an optional related program during the following
summer to assist selected partiéipants in completing degree programs
begun during the academic year. _

Structurally ah@ mechanically, the AXI_programs are organized much
as the SI programs are (See pp. 5-7). In addition to the financial
support received by the SI participants, the AYI participants receive
travel and book allowances each semester.

Again, selection of participants is the responsibility of the
host institution, according to the studentblevellspecified by the

institution upon making application to the Foundation for the institute.

19“NSF Announces Academic Year Institutes; Reviews Success of
Program,* loc. cit.
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In-Service Institute (ISI)20 Programs

The In-Service Institutes, another NSF program within the academic
year; are patterned after the familiar college extension courses. Special
classes are scheduled "*after school® of on Saturday mornings and are
usually limited to oné course or about six semester hours of credit in
the academic year.

This program began in the spring of 1957 with two institutes: at
Antioch College, Dr, James F, Corwin directed a chemistry institute; at
Reed College, Mr. Gwen L. Taylor directed a chemistry-mathematics
institute.

Table III contains summaries of data on the growih of the ISI

programs.,
TABLE IIT
GROWTH OF IN-SERVICE INSTITUTESZL

Academic Number of Number of . . Total Grahts

Year Institutes Participants (millions §)
1956=57 2 - 90 0,01
1957-58 21 635 0.16
1958=59 85 3,000 0.61
1959"“60 18)-|- 89725 1o 89
1960-61 191 9,026 2,22
1961=62 253 11,633 2,90 .
1962-63 28l 13,751 3.54
1963=6l 267 13,423 _ 3,51

st
— o pam———— —

The program projected for 196L-65 will support about 280
institutes and over 1l,000 participants.

2OHereai‘ter "I8IN refers to ®In-Service Institute,®

21“Suggestions and Forms for Preparing a Proposal for an In=Service
Institute for 196L-65." (SPE 3-C~5, Washington, D. C.¢ U, S. Govern=
ment Printing Office, 1963), p. 2.



The IST programs, in their turn, have certain unique aspectss
(1) the time factor and the teaching load of the participant-teachers
tend to reduce concern about quality of material covered and about
credit hours; (2) the close juxtaposition with the teaching assignments
of the participants encourages course work correlated with teaching prob-
lems; and (3) participant-teacher population is usually quite different
from that of the SI programs and the AYI programs.

The ISI program has been continued by the Foundation because of
"3 recognition of the need for providing opportunities for teachers to
improve their scientific knowledge while continuing regular classroom

duties,"22

The Growth of Support for Institutes

The tremendous growth of the institutes receiving finaneial sup-
port has been accompanied with changes in the type of support and in
purposes of the institutes, The increase of opportunities in the
different teaching levels in the institute programs is evident in
Table IV,

PFinancial support for the early institutes appears to have been
based largely on the assumption that there were many competent teachers
in the colleges and secondary schools in the United States who could
profit from programs designed to update their education in the different
areas of science and mathematics. Tooy it was assumed that the up~dating
might be attained within a relatively short time, A follow-up program to

provide fellowships for teachers of science and mathematics was intended

22uNSF Announces $3,1 Million Program of In-Service Institutes in
Science and Mathematics for Secondary School Teachers," (NSF 63=116,
Washington, D. C.s National Science Foundation, April 7, 1963), p. 1
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TABIE IV

STUDY OPPORTUNITIES IN INSTITUTE PROGRAMS,
FISCAL YEARS 1953-63, INCLUSIVEZ3

e —— ——
e e e —

Teaching Level of Stipends Granted
Stipend Holder Years 1953-63 Year 1963
Summer Institutes:
College 1k, 359% 3,100%*
Secondary : 1064214 21,000
Elementary 3,428 1,000

Sub-total 121,001 25,100

Academic Year Institutes:

College | | 343 100

g e i
In-Service Institutes:

Secondary 60,129 13,550

i vid a5 112350
Total: 158,529 fiT, 950

*Includes 3,77l opportunities in Summer Conferences for College
Teachers,

**Tncludes 1,000 opportunities in Summer Conferences for College
Teachers. :
to raise the level of academic competence through traditional graduate .
courses,

Educators, professional and academic, praised this approach but

began to seek support involving basic training in science and mathematics,

23Mallinson, loc. cit.,3 National Science Foundation 12th Annual
Report, 1962, op. cit., pp. 96-10L; National Science Foundation 13th
Anmual Report, 1963. (NSF 6L-1, Washington, D, C.: U, S, Govermment
Printing Office, 196L); pp. 95-100,
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These educators, closer to the problems of teacher education than the
NSF staffy, were more cognizant of the vast numbers of unqualified
teachers of science and mathematics throughout the United States who
could profit from NSF assistance. Until 1959, proposals for institutes
for the "less able" teachers were not approved by the NSF, Briefly, the
trend of NSF support may be summarized as follows:

1, 1953-57--support for Institutes designed for able teachers
of science and mathematics who needed updating.

2, 1957=58--support for Institutes designed for able teachers

of science and mathematics who needed additional subject
matter to improve their competence,

3. 1959 to present--support for Institutes designed for the

less able teachers of science and mathematics who need
basic subject matter'(somé'aﬁmost at the freshman college
level) to achieve adequacy.? :

Since 1953, NSF support for institutes has extended through the
total educational system of the United States: first, for college science
and mathematics teachers; second, for secondary school teachers of
specialized sciences and mathematics; third, for junior high school
teacherss and fourth, for elementary school personnel. Table V indicates
that almost ninety per cent of these institutes have been for secondary

school teachers, just over seven per cent for college teachers, and three

per cent for elementary school personnel,

The Growth of Curricular Offerings in Institutes

The extension of course offerings in the institutes kept pace with
the exténsion in both number of institutes and support of institutes:
the initial SI programs offered mathematics and physics courses for

college teachers;25 the first AYI programs offered courses in biology,

2hMa.llj’.nson, loc. cit, | 25Morre113 loc. cit,
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chemistry, mathematics, physics, and seminars in téaching science and
mathematies for secondary school teachers;26 and the first ISI programs
offered courses in chemistry and mathematics for secondary school tea-
cherse27

Education cpportunities for teachers of mathematics, science, and
engineering provided by NSF-supported institutes in 1963 increased about
1,300 over 1962, While most of the 900 institutes were for secondary
school teachers, there was an increase in the number of college/elementary
school participants.28

In 1963 the Foundation provided "small-scale" support of these
late developments in teacher education activities: (1) a pilot study of
in-service institutes for college teachers; (2).increased opportunities
for technical institute teachers; (3} an experiment to help ascertain
how elementary schocl teachers can most effectively be educated through
institutes; and (L) a slight increase in number of institutes in certain
of the social sciences.

More attention was centered on testing the newer approaches in the
special projects in the science education area in 1963° The Cooperative
College~School 8cience Program, which provides a close relation between

college-university scientists and secondary schoolrteachers/studentsg was

26uNational Science Foundation Program at the University of Wiscon-
sin for High School Science and Mathematics Teachers,” American Journal
of Physics, XXIV (February, 1956), p. 775 James H. Zant, "A Report on /an/
Academic Year Institute for High School Science and Mathematices Teachers
/T1956=577,% Director's Report to the National Science Foundation, Stille
water: Oklahoma State University, October, 1957, p. 7. (Mimeographed,)

2Tpino and Anderson, op. citey po LSL.

28yational Science Foundation 13th Amnual Report, 1963, op. cit.,
po 880
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chameled in a new direction. . Certain secondary school officials who
wanted to introduce one or more of the NSF-supported science courses inte
their curricula, were given the assistance of nearby college/university
scientists. New guidelines for the purchase of instructional scientific
equipment was developed through the Undergraduate Instructional Scientific
Equipment Program. 2

Besides the curricular innovations and experimental programs just
mentioned, Table V indicates the many fields of study that were available
in the 1963 SI program.

TABLE V

DISTRIBUTION OF SUMMER INSTESUTES,
BY FIELD OF STUDY, 1963~

Elementary High . High School  College

Field School School and College Teachers
' Personnel  Teachers  Teachers N

AnthrOpOlogy eoo 1 oo o 2
Astronomy 1 2 coo 00d
Biology Ly 53 1 6
Chemistry 2 28 ' 1 8
Earth science L 22 600 2
Economics cao 1 ovoo KXy
Engineering b0 050 seo 1
History and .

philosophy of science seo 1 coa 2
Mathematics 1 nuy 2 10 -
PhYSiCS . 606 2’4 oo )4
Psychology © eoe 2 0o 6
Radiation biology coo 12 3 6
Radiation in physical

science PR Ly 1 12
Multiple fields and

general science A 148 soo oo

Total 33 415 8 67

29Ibido

3%ational Science Foundation 13th Annual Report, 1963, op. cit.,

Po 99,
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Definition of Terms

The terms used in the statement of the problem and in this study

are defined as follows:

Gourse:
Institute, Upper division or graduate level courses that are com-
ponent parts of institute curricula,

Non-Institute., Upper division eor graduate level courses that are not

component parts of institute curricula but are component parts of the
curricula of an institution. Under certain conditions such courses may
be taken by a participant.

Academic. Subject-matter courses, specifically science, mathematics,
and engineering,

Professional. Non-science,-mathematics, and -engineering courses

dealing with improved methods of presentation, teaching techniques,
supervision, and philosophy. &Such courses may be offered by departments

of education, or by departments of science, mathematics, or engineering.

Host Institution. The college or university that furnishes the educational

facilities and faculty for a National Science Foundation Institute (NSFI) 31
In this thesis, "host institution" and "sponsoring institution® are used

synonymously.

Institute. The department(s) or school(s)'within a college or university
ﬁhich, in coéperation with the National Science Foundation, offer certain
upper level and/or graduate level courses to teachers of science, mathe-

maties, and engineering to improve their subject-matter competence. These

31Hereafter MSFI% refers to ¥National Sciénce Foundation Instituteqﬁ
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courses usually may be applied toward advanced degrees, There are three
major types of institutes conforming to the time patterns available to
teacherss

Summer, which provides four to twelve weeks (usually eight or nine) of
full-time study during the summer when most of the public schools are not
in session.

Academic Year, which provides full-time study opportunities during the

regular “academic year" for a relatively small number of teachers who
take leaves of absence for a year.
In-Service, which provides part-time study opportunities for teachers

who, simultaneously, hold full-time teaching positions.

Open Period. An wnassigned period within a school day to allow teachers
time for class and/or laboratory preparations, course planning, grading

papers,  etc,

Participant. A teacher of science, mathematics, or engineering who has
been selected by the host institution to "participate®" in an institute.
In this thesis, "participant! and "participant-teacher" are used synony-

mously.

Stipend. A grant. ofrmoney made by the Natiomnal Science Foundation to a
participant in an institute for financial assistance in securing additional
education in the sciences, mathematics, and engineering, or in closely
related disciplines, The participant'!s tuition and fees also are paid by
the National Seience Foundation, as Wéll as certain allowances for

dependencies, books, and travel expemses to the institute,
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Hypotheses

This study poses the null hypothesis that the attaimments of the
participant-teachers in their renewal of knowledge of fundamentals, in
their acquaintance with recent subject-matter advances, and in their
familiarization with newer methodologies, were not altered as a result of
their participation in the NSF-KSC institutes.

The alternative or research hypothesis and the methods of testing
the hypotheses are treated in detail in Chapter IV, "Analysis and Inter-

pretation of the Data.”
Assumptions

The assumptiéns on which this study was based are:

1. The curricular/co-curricular activities of thevipstitutes
renewedbﬁhe participant-teachers' knowledge of fundamentals.

2, The curricular/co-curricular ‘activities of the institutes
familiarized the participantnteachersvwith recent developments and
advances in science aﬁd mathematics, :

3¢ The curricular/co~curricﬁlar activities of the institutes
acquainted the participant-teachers with newer approaches to presentations
of their subjects.

s Accomplishments of the participant-teachers in the above areas

(Nos. 1=3) can be evaluated by the opinionaire designed for that purpose,
Purpose and Goals of the Study

The purpose of this study was to test the hypotheses as stated.
The specific goals which were sought in order to accomplish the stated

purpose are listed belows
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1. To determine the significance of the institute courses and
activities in renewing the participants! knog%edge of fundamentalso

2, To determine the significance of the institute coursés and
activities in acquainting the participants with recent developments
and advances in science and mathematicse.

3. To determine the significance of the institute courses and
activities in familiarizing the participants with newer approaches to
the presentation of their subjects.-

ho To seek inferences which may be of value to professional

education and to its researchers and which may be of value to those who

conduct future comparable programs in science/mathematics education.
Need for the Study

Since the initial NSF institutes in 1953, the Foundation has sup=
ported only those science education programs that have proved satis-
factory¢32 In the eleven years since that time, there have been many
evaluations of the several types of NSF imstitutes. In 1958, Schenberg33
began a series of anmual evaluations of the 3I programs attended by New
York City science and mathematics teachers. Examples of evaluations

made by institute personnel and/or resource persons are those done by

32pael Wolfle, "National Science Foundation: The First Six Years,®
Science, CXXVI (August 23? 1957), p. 336.

335 amuel Schenberg, "An Evaluation of the 1958 Summer Imstitutes
Attended by Science and Mathematics Teachers of New York City High
Schools" (New York: Board of Education of New York City, 1959, Mimeographed.)



20
Ostlunch of Oklahoma State University, and Koelsche35 of the University
of Georgia. Examples of evaluations required of institute directors at
the termination of each institute are those done by Za.nt:"'6 of Oklahoma
State University and Smith37 of Kansas State College, Pittsburg.

Various types of evaluations have been dox?%’ by the NEF personnel,
by their resource persons and/or organizations, Wolfe38 did an evaluation
of all NSF activi‘l;ies at the end of ‘the first six years of the program.
This appraisal included the institute activities. The President of the
United States receives an annual report and evaluation of all NSF
activities. An example of this major evaluation is the report on the
1962 activities of the Foundation by Dr. Alan T. Waterman.3® An example

of a large-scale, contractual evaluation is the 1960 report done by the

3byeonard A. Ostlund, "Field ‘Survey Academic Year Imstitute
Participants for 1956-57, 1957-58" (Stillwater: Oklahoma State University,
1958, Mimeographed).

35Charles L. Koelsche, Characteristics of Persons Submitting
Applications in 1962 for Participation in NOF Institute Programs at the
University of Georgia: Part 11, Secondary School Science Teachers
(Athens: The University of Georgia, 1962).

363 ames H, Zant, "A Report on an Academic Year Institute for High
School Science and Mathematics Teachers [I961-1962/" (Stillwater: Okla=-
homa State University, 1962, Mimeographed.)

3Tkansas State College of Pittsburg (R. G. Smith, Director),
"Final Report National Science Foundation Inservice Institute for
Secondary School Teachers of Science and Mathematies, September 19, 1959
through May 28, 1960" (Pittsburg: Kansas State College of Pittsburg,
1960, Mimeographed. ) -

3Byoite, ope cites, pp. 335-3L3
3%ational Science Foundation 12th Annual Report, 1962, Alan T.

Waterman, Director, Nor 63-1, (Washington, D, C.: National ocience
Foundation, 1963).
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Bureau of Sociél Science Research,40

The above examples of the numerous and varied types of evaluations
of the NSF institute programs indicate the wealth of information that is
availgble in the offices of the NSF. It bécom?s apparent that the—
Foundation is’aware‘of the strengths and the weéknesées of most aspects
of its several institute programs.. This does not imply that the
sponsoring institutions are equally aware of their strengths and their
weaknesses., Herein is the basis of this study.

Kansas State College of Pittsburg (KSC),hl the sponsoring institu-
tion in this study, can exhibit some of the strengths and some of the
weaknesses of institute programs that are evident from the above cited
studies, BSimilarly, this institution can exhibit institute strengths amd
weaknesses that are uniquely her own. It becomes evident that such
specific information can be of considerable value to KSC in her plans for
future educational activities in the areas of science, mathematics, and
engineering, and in related education curricula. Therefore, this study
is needed to assist ins

19 Improving the quality and the content of existing curricula.

2, Securing the addition of significant curricular offerings.

3. Upgrading the graduate degree programs--Master and Education
Speéialist (Ed.S.).

. Ascertaining the different curricular needs of the teacher in

4O0Byreau of Social Science Researchy; "The NSF Summer Imstitute
Program: A Follow=Up of 1957 Institute Participants® (Series of Summer
Institute Evaluation Studies, Vol. IV, No, 338, Washington, D. C.:
Bureau of Social Science Research, American University, 1960, Mimeographed.)

thereafter 1K3CH refers to "Kansas State College of Pittsburg.®
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preparation, the recently graduated teacher, and the teacher who has been
out of college a number of years.

5. Improving the guidance of teachers in their undergraduate,
graduate, and continuing-education programs,

6° Stressing the need for interdeépartmental curricular planning
and the significance of improved interdepartmental relationships.

Ts Encouraging professors to update and/qr improve their teaching
methodolqgieso |

8s Encouraging the improvement of, and the addition to, the
existing physical plant and faeilities.

9. Enecouraging the support of private, corporate, and federal
agencies in fimancing the continuing education of teachers in other
subjectumatter areas, as well as in science and 1;1a.thematicso

10, Aécertaining the advisability of continuing and/or modifying

the institute programs in this spomsoring institution.
Statement of the Problem

To determine the significance of the National Science Foundation=
Sponsored Science and Mathematics Institutes held at Kansas State College
of Pittsburg (Kansas) between 1959-60 and 1962-63, as evaluated by the

participant-teachers,
Scope and Limitations

This study sought to determine the significance of the NSF=KSC
Science and Mathematics Institutess (1) in renewing the participants!
knowledge of fundamentals: (2) in acquainting the participants with

recent developments and advances in science and mathematics; and (3) in
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familiarizing the participants with new approaches to presentation of
their subjects.

This study was limited to the NSF~Sponsored Science and Mathe-
matics Institutes that were offered at KSC, beginning with the 1959-60 ISI
(the first institute), and terminating with the 1962-63 ISI. (In the
"Proposal for Study" this was to have included ten institutes. Develop-
mental needs, evident immediately prior to the 1962-63 ISI, brought
about an additional institute, raising the total to eleven institutes
offered in the period indicated.)

These institutes were of two types: ISI and SI, and were offered
to teachers in elementary schools, secondary schools (including junior
high schools), and colleges (predominantly junior colleges).

This study was further limited to those institute participants
who, through a preliminary survey, indicated that they would cooperate

in an evaluation of the institutes they had attended.
Review of the Literature

A review of the literature indicated that there have been three
types of studies made of the several NSF Institute Programs for Secondary
School Teachers: (1) College and University Institutional Studies,

(2) NSF Studies, and (3) Independent Studies.

The largest number of these studies have been made by the
sponsoring institutions, the colleges and the universities offering the
institutes, The studies involving the largest number of institute
participants, per study, were those made by, or for, the NSF, The inde-
pendent researchers have done the smallest number of studies on the

smallest number of institute participants.
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The Institutional Studies have been of three types: (1) studies
made by members of the instructional staff or the institute directors of
the sponsoring institutions; (2) studies made by students seeking a
degree from the sponsoring institution; and (3) studies made by resource
persons. The NSF Studies have been made by their own personnel or by
organizations under contract to the Foundation., The Independent Studies
have been made by individuals seeking to evaluate one or more of the

institutes--or one or more of the different types of institutes,

College and University Institutional Studies

Koelsche studied the characteristics of institute applicants at
the University of Georgia in 1962; this study included applicants for
the 1962 SI and those for the 1962-63 AYI, Data came from two sources:
(1) application forms submitted by the secondary school science teachers
for participation in the institutes: LO7 for the AYI, 339 for the SI; and
(2) questionnaires completed by the 98 participants in the two institutes,l2

Major divisions of each study of the two groups of applicants
included:

l. Characteristics of the Sample

2. Certain Personal Characteristics

3« Collegiate Backgrounds

4. Teaching Backgrounds

5. Professionalism

6. Over-all View . . » Applicantsh3

The following observations are from the concluding statements by
Koelsche: (1) Most college and/or university curricula do not distinguish

between courses for students going into scientific positions and courses

for students planning to be science teachers; (2) Few institutions offer

thoelsche, ope cit., p. 1o J43]11::5.:1.,, Pe iv,
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graduate level science courses, organized particularly for teachers,
excepting those which offer institute courses sponsored by the NSF.hll

"The best science teacher education programs," Koelsche stated,
"are found in institutions of higher learning where they were developed
by committees composed of an equal number of science and education
professors, selected because of their competence in each of their
chosen fields of specialization as well as a demonstrated interest in
improving teacher education.“hS

Applications for the ISI and SI programs at Indiana State College
were selected largely on their teaching assignments in general science and
their need for general science.h6 SI applicants were eliminated initially
1f they had attended a previous summer institute,l7

The ISI programs were characterized by the integration of physics
with other general science areas. Each weekly meeting of three hours
was divided into three intervals that were both teacher-centered and
learner-centered; the latter type was characterized by the small-group
approach with considerable interaction between the instructor and the
participants.t8

Noteworthy aspects of the SI programs were (1) diagnostic testing
for more homogeneous grouping of the participants, and (2) remedial mathe-
matics in the laboratory periods for the first two weeks of the institute.h9

Weber stated, "The survey of opinions of those who have participated

bhtpia,, p. 53. bo1pid,, p. iii.

L85, W, suttle, "National Science Foundation Activities at Indiana
State," The Teachers College Journal, XXXIII (March, 1962), p. 129,

UTmpid,, p. 130. 484, Y1pid., p. 139,
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in Penn State's science institutes generally confirms the judgment of the
faculty as to the value of the various features of these programs.“50

Following are some of the significant aspects of the institutes as
expressed by the participants: (1) Courses, while designed tor the high
school teachers, were considered to be of graduate caliber. (2) Institute
facilities and mechanics of organization enabled the participants to
exchange ideas with peers, faculty, and prominent visiting scientists.

(3) Teaching and guidance problems were effectively discussed through
group organization--seminars and colloquia. (L) There was ample access
to up-to-date reference materials of diverse types. (5) Competent, con=
siderate advisors plus both elective and core courses facilitated
progress of students--course-wise and degree-‘uise,51

In his terminal paragraph, Weber recommended "that in subsidizing
science institutes in the future, emphasis should be placed on summer
'refresher' programs designed to keep teachers up-to-date in recent
developments in their sciences, "52

Participants in the Physics Section of the 1961 SI at Yale Univer-
sity evaluated the several aspects of the program: (1) oral reports by
the participants; (2) demonstrations; (3) visits to research laboratories;
(y) special lecturers; (5) laboratory experiments; and (6) instructional
films,53

50Robert L. Weber, "Student Evaluation of the Science Institutes
for Teachers Sponsored by the National Science Foundation at The
Pennsylvania State University, 1955~1959" (University Park: The
Permsylvania State University, 1959), p. 1h. (Mimeographed.)

51Tbid., p. 15, 52Tbid., pe 16.
53Robert L. Weber, "Opinions of Participants in the Physics Section

of the NSF Science Institute ZEE7'Yale University, 1961," (Hartford: Yale
University, 1961), p. 1. (Mimeographed,)



27

Just over ninety per cent of the participants evaluated the
overall institute favorably; however, eighteen per cent indicated that
while the institute was quite helpful to themy it did not meet their
expectations., The most adverse criticism of the above-mentioned
aspects of the institute came from the oral reports presented by the
"teacher-students;" fifty per cent of the participants indicated that
these oral reports "should be omitted from future programs."sl"

Reporting on an AYI, which included the adjacent SI programs, Zant
stated: "Afr  innovation, used for the first time in 1961-62 and only at the
Oklahoma State University, was the inclusion of 12 participants without
teaching experience, except practice teaching, but with standard teaching
certificates in their own states."55 (This NSF Pilot Study was extended
in 1962-63 to six institutes providing fifth-year programs for pre-
service teachers;)®® To assist these participants with undergraduate
deficiencies and to orient them to graduate study, they received NSF
stipends the summer preceding the AYI, Six of these participants,
fifty per cent, were granted stipends for graduate study the summer
following the AYI, This enabled seven participants to camplete require-
ments for a Master's degree and four others to complete course require-
ments--leaving only the Master's thesis to complete.57

A long=-range objective of the AYI programs at Oklahoma State

Shrbid. SSZant, P_Ee Ej_-iop Pe 3o

56National Science Foundation 12th Annual Report, 1962, op. cit.,
p. 102.

572ant, loc. eit.
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University has been "to get content courses in science and mathematics
established as an integral part of the graduate training of teachers of
these sn.:‘b;je:ct.s.“S8

In future AYI programs; Zant recommended the continuing education
of supervisors to assist in the over-all improvement of science and
mathematics teaching in the schools 59 (In 1961-62, the University of
Wisconsin conducted a NSF Pilot Study in Advanced Education for potential
science and mathematics supervisors,)60

Parker investigated the National Science Foundation Summer Insti-
tutes conducted by eight colleges and universities of Louisiana in 1959,
Just over ninety-three per cent of the participants thought that they
could better motivate their students toward science careers because of
their institute attendance. Almost one hundred per cent of the partici-
pants believed that they were better teachers as a result of their
institute attendance. They cited increased knowledge of subject matter
as the key reason for this improvement, Interestingly, just over ninety-
one per cent of the participants' principals shared the same view,
Besides improved knowledge of suﬁject matter, the principals alsec
indicated better usage of laboratory equipment by their "teacher-partici-

pants."61

5BZant9 220 g-‘l-_to, Po 1,
59zant, op. cite, po 1l

60National Science Foundation 12th Annual Report, 1962, loc. cit.

6lp1win Parker, "A Study of Certain Aspects of Eight N. S. F.
Summer Institutes for High School Science Teachers Conducted in
Louisiana, 1959" (unpublished Doctor's thesis, Louisiana State University,
Baton Rouge, 1960), p. viii,
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Suggested improvements for subsequent institutes in the study by
Parker were secured from participants, principals, and institute direc-
tors. The following are significant items: (1) there should be discus-
sions on secondary school methods and problems; (2) courses should be
taught with the secondary school science teacher in mindj (3) laboratory
classes should be improved and better supervised; and (L) classes should
be composed of students with homogeneous backgrounds.62

The institute directors "were in agreement that presentation of
course work in scientific subject-matter was the way to approach the
objectives of the National Science Foundation summer institute program.“63

In an investigation of the first three AYI programs at the
University of Wisconsin, Heideman studied (1) the operational effects of
the AYI education as evidenced one to three years later; (2) certain
characteristics of the teachers involved in the program; (3) the validity
of the undergraduate and the graduate curricula for the education of the
science and the mathematics teachers; (L) the occupational potential and
mobility of the participants; and (5) whether the AYI program at the
University of Wisconsin accomplished its stated ol:aje:c‘!;ives.6°'-l

Some noteworthy aspects of this study included: (1) a research
population large enough to give valid results; (2) a pilot study designed

as a basis for further investigations of the AYI programs at the

621piq, s Pe U436 63Ibid.,, Po Yo

6’4Robert T, Heideman, "National Science Foundation Academic Year
Institutes for Secondary School Teachers of Science and Mathematics
Held at the University of Wisconsin 1956=57 through 1958-59, ‘An
Evaluation of the Backgroundy Training, Placementy and Occupational
Mobility of the Participants'" (unpublished Doctor's thesis; the Univer-
sity of Wisconsin, Madison, 1962),
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University of Wisconsin--thereby setting the stage for continuing
research of NSF institute programs; and (3) a recommendation by the
author that the core courses of the AYI program, deemed most valuable of
courses taken by the participants, be included in the graduate programs
of the University of Wisconsino65

Serving as a resource person for the evaluations of the first two
AYI programs at Oklahoma State University, Ostlund published his initial
studies in the Director's Reports for 1956—5766 and 1957»58067 In the
second evaluation; Ostlund stated that the evaluations of both institutes
by the participants indicated that the 1957-58 institute had improved.
The ratio of favorable to unfavorable comments was almost two to one.68

Commenting on the significance of the evaluations by the partici=
pants, Ostlund continued:

The criticisms must not be ignored. A careful examination

will reveal their factual validity. However, scrutiny of the

bases for these statements will not be sufficient. Even if

some are proved false, the fact that the students believe

otherwise is important.

Perhaps such faulty perceptions may be due to a misunder-

standing of goals, purposes, rules, requirements, etc. of the

University or of the National Science Foundation Institute.

A consideration of these possibilities may lead to a more

thorough orientg;ion which should do much to correct such
misconceptions,

65Tbid,

66Leonard A, Ostlund, "A Scientific Evaluation of a Scientific Pro-
gram" in "A Report on Zi956m517 Academic Year Institute for High School
Science and Mathematics Teachers" (Stillwater: Oklahoma State University,
1957), ppe 22=37. (Mimeographed.)

6705tlund, "The Evaluation Report of the 1957-58 Academic Year Insti-
tute for High School Science and Mathematics Teachers Sponsored by the
National Science Foundation of Oklahoma State University, Stillwater™ in
*4 Report on Academic Year Institute for High School Science and Mathe-
matics Teachers" (Stillwater: Oklahoma State University, 1958), pp. 32-75.
(Mimeographed. )

81pid., p. 65. 1144,
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National Science Foundation Studies

In March, 1957, the NSF asked Science Research Associates to
evaluate the SI program, The Foundation wanted to know:

How well did the Summer Institutes perform in terms of the
five million dollars now being invested in them?

How well did the host colleges and universities--as a whole--
appear to be conducting the institutes?70

To secure necessary data, Science Research Associates (1) conducted
personal interviews with forty per cent of the 627 secondary school
science and mathematics participants of the 1956 summer institutes; (2) con-
ducted personal interviews with approximately one-third of the secondary
school principals and/or supervisors of the participants interviewed; and
(3) secured 18 scientists and science education specialists to do "on-site"
evaluations of thirty of the 1957 summer institutes,!+

The most concrete; positive result of the SI programs was their
stimulating effect on the participants; there was great interest in the
acquisition of subject-matter and much enthusiasm was engendered in up-
grading public school science, While the NSF Institutes were not
-established to improve teaching techniques and methodologies, such
developmental improvement became an important value according to both
participants and their administrators, (2

Although sharpened teaching skills developed as concomitant values

for the participants; the panel of scientists and educators, who made

T05cience Research Associates, "The National Science Foundation
Summer Institutes Program--An Evaluation" (Chicago: Science Research
Associates, 1957), p. 2. (Mimeographed.,

T1Tvid, 72Ibid.y po Lo
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sixty-two visits to thirty of the 1957 summer institutes, felt that the
improvement of teacher-education curricula was "considerably less
positive and clear-cut,"73 Sixty-one per cent of the panelists felt that
the institutes would have a long-range effect on teacher-education
curricula. In answer to a more specific questiony, forty-eight per cent
of the panelists agreed that improved courses resulting from institute
influence, would actually be offered. Thirty per cent of the summer
institutes that had been in operation more than a year indicated that
previous institutes had brought about curricular changes.7h

Administrators/supervisors reported that eighty-four per cent of
the participant-teachers engendered more interest in science and/or
mathematics among students in the post-institute periods., The partici=-
pant-teachers themselves tended to be less positive than their admini-
strators that their students were more active than previously, or
more than the students of other teachers, in scientific activities,
However, in the participants! judgment, "increasing student knowledge of
and enthusiasm for scientific subjects was a prime benefit of the
institutes.“75

This study did not purport to assess the influence of the summer
institutes upon non-participating teachers but seventy-eight per cent
of the administrators indicated that the participants had favorable
influence on their colleagues, whereas fifteen per cent observed some

unfavorable influence.76

73Ibidng Po 5. Tthidﬂ

TSIbidc’ p. 60 76Ibidc’ po 70
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The following are brief excerpts from evaluations of partici-
pants, administrators; and panelists on how well the institutes were
conducted:

Both teachers and panelists had high regard for the
facilities and accommodations of the various Institutes.

As to content, teachers . . . found the course levels at
about the right level of difficulty (leaning, if anything,
toward the too-difficult).

On the whole, Institute instructors were ranked high . . .
but not so high in teaching skills.

Panelists observed that in 55 per cent of the cases,
Institute course offerings made some attempt to meet
special needs of high school teachers . « . o Further,
62 per cent of panelists seemed to feel that course
offerings were relevant to teachers' needs.

[Course/ heterogeneity did indeed cause some difficulties
o o o Was attested to by 26 per cent of the panelists.

There were indications that . « . interest in curriculum
design was directed toward having courses in_ science

teacgiggg as well as in science. There fwas/. . .
Saeeiey Totd amitbibn conzoe atige T
In sunmary, the Science Research Associates study indicated that
the NSF Summer Institutes Program made worthwhile contributions in three
areas: (1) updating participant-teachers in subject matter, (2) renew-
ing enthusiasm for subjects taught by the participant-teachers, and
(3) encouraging many of the host institutions to revise their teacher-
education curricula,
In another contractual, large-scale evaluation of the 1957 summer
institute participants, efforts were focused on long-range effects and
data were obtained from a control group of approximately 500 teachers

who had never attended a NSF institute. The basic framework of this

"TTbid., pp. 7-8.
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study involved findings obtained from interviews with teachers in the
control group and their colleagues who had been participants in the
1957 summer institutes, The study began in the summer of 1959 with a
mail survey to all the 4600 participants in the 1957 summer institutes, 8
By proper sampling techniques,

the final field studies were made on 538 participants in

the 1957 institutes, 202 institute participants in other

years, 251 principals or supervisors, and 492 teachers in

the control group . . . « The use of a geographic cluster

technique provided for a highly satisfactory balanced

sample from the qualified universe., Some 503 different

schools were represented. The schools selected were in

numbers proportional to the number of schools in the

various census regions of the country.

Administrators who evaluated the institutes gave credit to the
participant-teachers for improvement in a large number of attributes
associated with good teaching and expressed preference for "institute
alumniz® the administrators found the participants "more alert in keeping
abreast of new techniques and in maintaining progress with the new
subject matter developments in their areas, 180

Generally there was agreement among science teachers and their

administrators that there was sound improvement in both course content

7BBureau of Social Science Research, "The NSF Summer Institute
Program: A Follow-Up of 1957 Institute Participants," Part I, Report
and Interview Schedule (Series of Summer Institute Studies, Vol, IV,
No. 338, Washington, D. C.: American University, 1960), p. 5.
(Mimeographed., )

T9Marsh W, White, "A Review of NSF Summer Institute Programs:
A Follow-Up of 1957 Institute Participants," (University Park: The
Pernsylvania State University, 1961), p. 1. (Mimeographed.)

8OIbido, p. 12,
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and teaching techniques among teachers who had attended institutes,
These factors were deemed influential in the following: (1) almost
seventy-five per cent of the schools had increased the number of class
sections in one or more of the science fields; (2) there was more partici-
pation in science clubsj (3) there were more students in the science-
mathematics classes, in proportion to the overall enrollment increases;
and (h..) there were more science-prone studmts.al

A high proportion of the participant-teachers made favorable
statements about new insights gained in improved teaching techniques,
about important new subject-matter learned, and about the long-range
benefits they had received from institute participation. Sequential
attendance to institutes definitely increased the teaching effectiveness
of the more fortunate participants--~as contrasted with their "once-only
co]leagueso"az

By using a control group, this study was able to point up some
significant differences between the "institute alumni" and the non-
participants. Generally, the alumni were superior in (1) subscribing to
and reading of scientific and/or professional journals; (2) improvement
in formal education and graduate study; (3) assignment to teach néw
courses; (L4) using new teaching techniques; (5) overall teaching ability;
(6) curricular modifications; (7) usage of supplementary materials in the

classroom laboratory; (8) requirements of students; (9) inducing voluntary

81Bureau of Social Science Research, op. cit., pp. 19-23.

821bid., pp. 27-30.
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effort by students; (10)attaining higher student interest in classes;
(11) securing above average students in elective classes; and (12) moti-
vating students to greater accomplishments and higher grades°83

This research presents "convincing data that show qualitatively
the long-range effects directly attributable to the National Science
Foundation /Summer/ Institute Program, "ol

Reporting on the history and the future of the summer institutes,
Morrell stated that most comments reaching the Foundation indicated the
successfulness and the effectiveness of this type of institute; in fact,
they had proved far more effective than was an.ticipa.tedo85 He continued:

Many local studies have been undertaken, and in general they con=

firm the belief that the institutes have been successful, Studies
have also been made on a national scale, The most thorough of
these investigations was conducted by an independent private
agency, the Bureau of Social Science Research, Inc, In earlier
studies this organization sought to determine the [Ehmediatg7
effects of the 1957 institutes on high school teachers who

participated. These same teachers were studied again in 1960,

in an attempt to evaluate persistent effects of the institutes

e o o o Efforts were made to identify changes in their teach-

ing attributable to institute participation, and to compare the

effectiveness of these teachers with that of similar teachers

who had not attended institutes . . « » The conclusions . . o

confirm earlier indications that the long-range, as well as the
immediate, effects of the summer institutes are more than
gratifying.

Morrell enlarged upon some of the following problems of both the
Foundation and the sponsoring institutions in the foreseeable future:

(1) Should fellowship programs be substituted for the institute programs?
(2) How can the evaluation and the selection of institute applicants be
improved? (3) Should there be repeated participation in institutes? Or

should teachers who have not yet received institute stipends be considered

831bid., ppo 31-L0. 8liwhite, op. cites po L
85Morrell, Ope Citey pPo LS50, 861p1d,
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preferentially? (L) How can we improve methods of evaluating and
selecting institutes to receive or to retain financial support?
(5) Should institutes be of the sequential type or of the unitary type?
Or be combinations of both types? (6) Should the financial support now
directed chiefly to science and to mathematics programs be channeled
into other academic areas? (7) How can financial resources needed to
improve the teaching of science and mathematics, as well as other areas,
be secured from sources outside of the federal goverment?87
In reviewing the past AYI programs and ISI programs of the NSF,
and projecting plans for these programs, Pino and Anderson stated:
" , . . our major concern . . . /is/ to try to determine whether there is
need for these programs and, if so, how they may be :ernprov«ed.,"88 These
members of the NSF staff (Dr. Robbin C., Anderson was on leave from The
University of Texas) indicated the following as current critical problems
in the several aspects of the above-mentioned institute programs:
e o+ o first, the continuous strengthening of the training of
new teachers; second, wider and more effective use of low
cost programs such as in~service activities; third, new
patterns which may reach more teachers; fourth, the development of
really strong programs for college teachers; . . o fifth, elimi=-
nating undue overlapping and establishing clear-cut sequence and
purposes in all the institute programs; /sixth/ . . . the con-
tinuing need for trying new ideas and new experimental programs
such as those for elementary teachers; /seventh/ . . . to make
even more extensive and ei'fecgive use of the various patterns
which have proved successful, J
These authors concur with Morrell in that there must be more
cooperation and support of these programs from the federal agencies down

through the local school systems.90

BTIbide, p. L51, 88pino and Anderson, opo citey po LS3.
89Tbid., p. LSk. 90rbid,
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Independent Studies

Speaking before the Midwest Conference on Graduate Study and
Research, Mallinsondl indicated that there are four thoroughly publicized
problems associated with the NSF SI programs: (1) Courses do not have
well-organized content--nor are these courses properly integrated or in
their proper sequence; (2) Too often courses are repetitive from one
institute to another; (3) Because it is difficult to place these courses
in the customary graduate sequence, it is impossible  to transfer credit
from one institution to another; and (L) Frequently the institute graduate
courses are of undergraduate caliber.92

#Tt would be difficult to refute any of these points just mentioned,”
Mallinsbn continued, "and their existence, without question, is real. They
are, however, problemé that are esseﬁtially'institutional in origin, and
are not those of the National Science Foundation."’> Mallinson had
discussed these problems with other graduate deans and came to the con=
clusion that such problems exist because most deans are not“hdirectly
concerned with the administration of Institute pz_”ogramso"9h

A high-level administrator in the Office of Education was quoted
by Mallinson as saying, "Without regard for the ultimate merit of these
Institute programs, no other single activity has ever had a greater
impact on American education, 95

Since 1958, Samuel Schénberg, Director of Science of the New York

City Schools, has done an annual evaluation of the sumer institutes

9lMallinson, op. Cites, Po 95 92Tbid,
93Tbid. Sbrpid,

95Tbids, p. 10Le
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attended by science and mathematics teachers of the New York City
Secondary Sc¢hools,

In the three~year period, 1958=1961, twenty-four per cent of the
secondary school teachers of science and mathematics of New York City have
attended one or more summer institutes, Just under thirty-five per cent
of the 1961 participants attended a summer institute for the first time;
approximately the same per cent had attended one previous institu'be.;f?‘%};
Seventy per cent of the participants had to file better than five applica~
tions to secure an institute acceptance, (Figures were not available on
the number of teachers who filed applications but failed to secure a
single acceptance,) Nearly eighty per cent of the participants indicated
that they would attend an institute the following summer (1962) if they
were accepted; whereas, better thantwenty-two per cent indicated that
they would prefer industrial employment to summer institute participa-
tion.96

Generally, these New York City secondary school teachers of science
and mathematics found the summer institutes stimulatings the professors
and resource persons were capable; the institute courses brought them up
to date in their own, and related teaching fields; the laboratories and
field trips were worthwhile; and they enjoyed the contacts with teachers
from other systems,97 |

There was much professional improvement and participation by these

9ésa.muel Schenberg, "An Evaluation of the 1961 Summer Institutes

Attended by the Science and Mathematics Teachers from the New York City
High Schools" (New York: Board of Education of the City of New York,
1962), pe 30 (Mimeographed.)

9 bidey pe Lo
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teachers upon their return to the New York City Secondary Schools., Many
teachers volunteered to assist in the national revision of the secondary
school sciences (e.g., Biological Science Curriculum Studies Biology and
Physical Science Study Committee Physics). Some teachers elected to
offer advanced courses in the science and mathematics curricula. Generally,
they were more qualified to motivate students in research projects.
WParticipation in an institute improvedAtheir‘status in the eyes of their
ﬁrincipals, fellow teachers and students. They returned to their schools
with greater confidence in their abilities as teacherso98

Schenberg had a number of constructive criticisms of the summer
institutes, some having been indicated in his previous evaluations. Many
of the participants would have "high school educators alongside of college
educators in the planning and conduct of the institutes in order to secure
better articulation, . . 499 In evaluating institute courseé, many of
the participants felt that too much material was covered in too little
time, there was excessive homework, certain institute courses should have
refresher courses, and the institute curricula were not integrated with
the secondary school science and mathematics curricula. Seminars
"designed to acquaint teachers with the best methods for presenting the
iatest advances in science and mathematics and for demonstrating new
equipment in their own classrooms“loo were considered necessary additions

by many participants.

981bid, 99Tbid., pe 21. 1001p14,



CHAPTER II
METHCD AND PROCEDURE

The methodological pattern of this study included the following
procedural steps:

1. Conbeptualization of the problem.

2, Clarification of the objectives of the program.

3o Translation of these goals into specific hypotheses concerning
the observable effect of the(program upon a well defined population,

o Design of the instrument to measure the effects studied.

5. Pretest of the pertinence of the hypotheses and the adequacy
of the data-collection instrument. -

6. Collection of the data~-field phase.

7. Processing and analysis of thé data,

8. Presentation of findings in repert form.

Translation of Goals into Hypotheses

These objectives were translated into specifiq bypotheses con=
cerning the observable effects of the institute programs on the
participants., The hypotheSes on which this study was based are:

1. The curricular/co-curricular activities of tﬁe institute
renewed the participant-teachers' knowledge of fundamentals,

2. The curricular/co-curficular activities of the institutes
familiarized the participant-teachers with recent developments and
advances in science, mathematics, and engineering.

3. The curricular/co-curricular activities of the institutes

L1
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acquainted the participant-teachers with newer approaches to presentations
of their subjects.
These hypotheses provided the basis for the construction of the

data=gathering instrument.

Design of the Research Instrument

Rationale for the opinionaire. This research was accomplished

through the use of transmitted opinionaires with a number of follow=up
interviews, The opinionaire was formulated: (1) by comparison with
comparable studies of three types as reviewed in Chapter I, and (2)
according to psychological principles of opinion sampling as described in
standard references:l

1, The study shouid be adequately sponsored.

2o The purpose of the study should be frankly stated.

3o The study should deal with matters worth investigating to both
researcher and recipient,

Lo The needed information is obtainable only through an opinionaire,
or a gcamparable instrument.

5« The opinionaire items are-within comprehension of the
recipient.

6o The demands of the opinionaire are reasonable,

7. The opinionaire is well organized and in proper mechanieal
form,

8, Items are clearly and briefly stated.

I1eon Festinger and Daniel Katz, Research Methods in the Behavioral
Sciences (New York: The Dryden Press, 1953); W, J. Good and P, K, Hath,
Methods in Social Research (New York: McGraw=Hill Book Co., 1952)3 Marie
Jahoda, et al., Research Methods in Social Relations (New York: The
Dryden Press, 1953). -
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9. Items are directed primarily to matters of ascertainable
facts and less often to matters of opinion,.
10. Answers can be made briefly (e.g., with a check) and those
requiriﬁg subjective replies can be kept to a minimum.
11. The respondent is to receive a copy of the study summary.
During recent years survey research has enjoyed increased usage in
many areas of human endeavor and has been used in most countries of the
world, Publications are available that contain detailed presen-
tations of the stages of survey research and their interrelationship.
There is practically no known limit to the information that can be
gathered by survey research. SurVeys enable responsible people to be
informed of attitudes, behaviors, seriousness of problems, or other
characteristics of a population that should be known to policy makers .2
"The value of surveys as catalysts for action and for progress
is a quéstion that has been settled beyond any reasonable doubt .3
This study was a partial survey in that it investigated two of
the many aspects of the NSF institutes, the participant-teacher and the
KS8C-NSF institutes, It is further classified as an investigative=~
deliberative survey; investigative, in that it purported to evaluate
existing conditionss deliberative, in that it purported to make pro-

posals for development and improvement.

‘ 2Stephen B, Withey, “"Survey Research Methods,” pp. 17, 1L50, in
Encyclopedia of Educational Research. Edited by Chester W. Harris,
(third edition; New York: The Macmillan Company, 1960).

JDan A. Cooper, "School Surveys," p. 121k, in Encyclopedia of
Educational Research. Edited by Chester W. Harris, (third edition; New
York: The Macmillan Company, 1960).
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Research methods are all subject to inherent faults and opinion-
aires are no exception. The noteworthy criticism of opinionaires is
that they should not be used on groups having little interest or know-
ledge concerning the areas being investigated by the researcher.
Rationale for usage of the opinionaire for these participant=teachers
is guite evident in the following guotation:

The questionnaire /opinionaire/ can be most fruitfully used for

highly selected respondents with a strong interest in the

subject matter, greater education, and higher socioeconomic

statusoh

Another problematic area associated with transmitted opinionaires/
questionnaires is nonresponse, In view of this possibility, several
precautions were taken to insure adequate returns.

The initial correspondence to each participant was signed both by
the Director of the Institutes and by the writer, Rather meticulous work
was done to be certain that the address of each participant was accurate.
This initial inquiry asked the recipient to assist the institute staff
in improving subsequent institutes by cooperating in the survey. A
stamped, addressed card was included with the inquiry to encourage a
respeonse,

Timing was used as another strategem. The correspondence was
mailed to the participant=teachers in April; a month that usualily allows
teachers time for such considerations,

With these commitments at hand, timing again was employed when
the cpinionaires were mailed. The teacher-participants received their
opinionaires early the first week of May, This served as a stimulus

for many respondents for they realized the imperativeness of completing

bgood and Hatt, ope cibe, p. 162,
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the opinionaires before the end-of-school activities materialized.

Both timing and the sample are essential in design considerationsa
In this research the “sample" was the population universe, hereafter
referred to as the™universe.”

In an economy gesture and, far more signifiecantly, to make a more
personal contacht, participant-teachers of all seven ISI classes then in
progress received their opinionaires from their instructors. To reduce
the possibility of inducing bias into the responses, the instructors
were asked not to pick up the opinionaires. At that and subsequent
class meetings, the instructors reminded their participant-teachers to
complete their opinionaires and to return them to the O0ffice of the
Institute Director in the stamped, addressed envelopes provided,

Such precautions and effort resulted in a seventy-eight per cent
return of valid opinionaires from the participants who had expressed a
desire to cooperate in the survey. Speaking of response rate, Withey
stateds

In practice, a 60 percent response to a mail questionnaire is

a fairly good accomplishment, but it is insufficient to

eliminate bias . . . . Callbacks can reduce the proportion

of such individuals to less than 20 percent, however. With a

non=-response rate of 20 percent or less, although the

unobtained respondents differ from the majority interviewed,

they are sufficiently small to virtually guarantee that their

inclusion would no% significantly alter the results for any
percentage figure,

In view of this reference, and generally accepted ideas on percentage of
response to a transmitted opinionaire, the near eighty per cent return

was considered sufficient to substantiate findings.

BWi'bhe‘ys Opa 9&0‘9 po 1M8°
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Determination of Study Areas. Areas to be included in this research

were ascertained through the assistance of the following people and the
use of the following materialss

1. Comparable studies.,

2. Proposals for the N8F=K3C Institutes,

3. Institute Summary Reports by the Director.

L, Select members of the KSC- Institute Staff.

5. Select members of the Education~Psychology Staff.

6. Select NSFI participants (summer 1962).

7o Doctoral Committee Chairman and members.

Initially, the first three sources were studied intensively to
secure a listing of poésible areas for consideration. Subsequently a
single=page éheckmlist was prepared with two categories: (1) The
Participant-Teachers, and (2) The Institutes,

This protocol was presented to select colleagueé from five KS5C
Departmentss Biology, Chemistry, Physics, Mathematics, and Education
and Psychology. In the Science and Mathematics Departments, certain
members of the NSFI Staff were consulted, including the Director,

Dr., R. Go Smith, Head of the Mathematics Depértmenta In the Education
and Psychology Department, certain Science Education and Tests and
Measurements persomnnel were consulted. Select NSFI participants were
alsc consulted,

A1l individuals involved in assisting in the determination of
study areas were asked to indicate topies that were pertinent, imperti-
nent, ambiguous, redundant; or perplexing, and to list omissions, In
most instances the wriﬁer was able to have a conference with each

respondent after that person had submitted his revision of the listing
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of suggested topics for inclusion in the study,
A composite revision of the protocol of potential study areas was
presented to the writer's Doctoral Advisory Committee for approval before

6

any items were constructed for the opinionaire,

Pretesting the Instrument

After the study areas had been determined and catalogued into the
two major areas, the construction of the opinionaire items was initiated.
To encourage and to expedite responses to the opinionaires and to
facilitate processing and analysis of the data, two types of items were
constructeds (1) objective items with fixed categories, and (2) subjec=
tive, or Mopen," items which gave no clues as to the nature of the
answer desired. The order and the sequence of both types of items was
thoroughly analyzed to assure continuity, interrelationship, and com=
pleteness,

The initial version of the opinionaire items was pretested by
various individuals and groups for readability, sequence, content,
structure, and purpose. The following individuals and groups served in
that capacitys

1. Select members of the NSF-KSC Institute Staff,

2. BSelect participant-=teachers in the K3SC area,

3s Select members of the Education=Psychology Staff,

i, One Education-Psychology class.

6At that date the constituency of the Doctoral Advisory Committee
wass Dr. James E. Frasier, Chairman; Dr, W. Ware Marsden; Dr. Roy W,
Jones; and Dr, George A. Mcore.
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5. Science Education students associated with the writer.

6. Doctoral Committee Chairman.

The individuals indicated were given a copy of the initial version
of the opinionaire and asked to examine the copy at their convenience,
Subsequently, the writer had a conference with each respondent concern-
ing the validity of the opinionaire items,

The classes indicated were studying test construction at the
time of the opinionaire was being pretested. An opaque projector was
used by the writer to unify attention and to direct discussicn to
problematic items and/or areas.

The developmental version of the opinionaire was presented to the
Doctoral Advisory Committee. Suggested revisions of the data=-gathering
instrument were included in the final version that was now ready for the

field phase, (A copy of the opinionaire is in the Appendix.)

Collection gg the Data

Records secured from the Director of the NSF institutes helid at
KSC indicated that while there had been 621 institute participants, thers
were only hiO different persons involved. Many participants began
graduate degree programs and secured subsequent institute grants,

The target population for this study, the universe, was the Lli0
teachers who qualified for inelusion by having met the following
criterias

1, They had attended one or more NSF=K3C institutes between
1959=60 and 1962-63,

2o They had been full-time teachers, college, high school

(included junior high), and elementary before attending a NSF-KSC
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institute,’
30 They were full=time teachers, college, high school (included
junior high), and elementary for the academic year, 1962n6398
In May, 1962, LLO form letters were sent to the individual members

of the qualified universe asking them to participate in the survey.

Table VI indicates the status of the responses:

TABLE VI

STATUS OF RESPONSES

v ——

Responses N %
Address unknown 6 1
No reply to inquiry 23 5
Would/Could not participate 2L )
Dropped institute L9 11
Would participate 338 T7
Target population LL0 100

cam
s

In April, 1963, opinionaires were sent to the 338 individuals of
the qualified universe who had indicated that they would cooperate in
the survey, Table VII is a resume of the response to the opinionaires.

Slightly over three-fourths (77 per cent) of the universe elected
to cooperate in the study; of this group, a slightly higher percentage

of participants (78 per cent) responded with valid opinionaires.

7A relatively small number were either teaching administrators or
administrators with science/mathematics majors.

8The small number of administrators were included in the target
population because they were: (1) participant-teachers who had subse-
quently secured administrative assigmnments; (2) teaching administrator-
participants; or (3) participant-administrators who had a science/mathe-
matics major and had expressed a desire to be a participant to be better
qualified to assist their teachers in these content areas.



TABLE VIT

RESPONSES TO OPINTONATIRES

Responses N %
Opinionaire not returned 6h+ 19
Non-valid opinionaires lqr 3
Valid opinionaires 201" 78
Study group 338 100

o —

*This included three opinionaries that were returned t oo late
for ineclusion,

#This included eleven “dropouts" who had completed at least one
semester of an ISI and who responded with walid opinionaires,

Processing and Analysis of the Data

The objective data were processed by translating responses inbto
numerical codes, by transferring the coded information to IBM cards, and
by using a card sorter and a computer to tabulate the information.

The subjective data, and certain short-answer items, were processed
by ceding and manual tabulation--by means of cards, charts, and a filing
system.

The analysis of any opinionaire depends upon the type of response
required by the items. In this opinicnaire the items required two types
of information, factual and judgmemtal. The factual information was
required for the demographic and background items and those items seeking
the what and the how, The judgmental information was dependent upon the
attitude of the respondents toward the particular item un&er scrutiny.,
This type of response involved a subjective judgment on the part of the

respondent.
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Two types of analyses were deployed, depending upon the above
types of responses, The short-answer, factual responses, usually
referred to as "objective" responses, were reported in tables which
indicated frequency and percentage of respondents for that attribute.
This factual information; secured from the computer, was analyzed
objectively.,

The subjective or "open" responses, and certain short-answer
items, required coding and manual tabulation. The resulting data, while
being subjective, was analyzed as objectively as possible to increase

validity.



CHAPTER IIT
THE REPORT
The Respondents

The data for this study was secured from a transmitted opinionaire
composed of 419 forced-answer items and fifty open items., The opinion=
aires were printed by an off-set process and were "headed" to reduce the

size of each opinionaire to eight sheets, or fifteen pages,

Demographic Information

There were 205 (78 per cent) male respondents and fifty-nine (22

per cent) female respondents in the study group.

TABIE VIII

AGES OF RESPONDENTS
(ITEMS 2-a, 2-b)

2=3, On Last Birthday 2=b, When First Accepted
for a NSF Institute
Number of Per Number of Per
Age Respondents Cent Age Respondents Cent
1, 20=2) 17 6 1. 20=2} 38 15
20 25“’29 )49 19 20 25”29 58 22
3, 30=-3k4 56 21| 3. 30=3L4 L3 16
Lo 35=39 38 15 L, 35=39 39 15
5. LO=ll 31 12 | 5. LO=hlL 22 8
6, L5=L9 16 61 6. L=y - 21 8
7. 50«5l 26 10 7. 50 or + L2 16
8, 5559 20 8
9. 60 or + 9 3 -
Total 262 100 263 100

52
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Since attending an institute 202 respondents (77 per cent) were

teaching in the same state and in the same school; thirty-seven (1l per

cent) were teaching in the same state but in a different school, while

twenty~two (8 per cent) were teaching in a different state.

Institute

attendance had not induced the majority of the respondents to change

schools.
TABLE IX
GEOGRAPHICAL DISTRIBUTION OF SCHOOLS IN WHICH
THE RESPONDENTS TAUGHT (ITEM O)

a Number of Stat Number of Per
State Respondents ave Respondents Cent
Alabama 1 % | Minnesota 1 %*
Arizona 2 # | Missouri 59 - 22
Arkansas 2 #* | Nebraska 1l *
California 2 % | New Mexico 2 ¥*
Colorado -1 4% | New York 3 1
Florida -2 # i Nerth Carolina 1 4*
I1linois 3 1l | North Dgkota 1 *
Indiana 2 % | Ohio 1 %%
Towa 1 % | Oklahoma 14 5
Kansas 161 61 | Texas 1 3%
Louisiana 1 % | Wisconsin 1 &
Michigen 1 * Total 28l G0
— —— ——— E—_"——_——”‘—

8There were respondents
*Less than one per cent

Teaching Experience -

Less than five per cent

the time in schools other than the public schools.

from twenty-three states,

of the respondents had taught all/most of

Just over fifty per

cent had taught all/most of the time at levels other than the secondary

school level (Table XI).

The majority of the respondents, 15L (59 per cent) had taught in
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their present schools less than five years (Table X); contributing factors

weres

(1) 71 respondents (27 per cent) had less than five years experi-

ence, and (2) normally there is a high degree of mobility within the first

five to ten years of a teacher's career,

TABIE X

YEARS OF TEACHING EXPERIENCE OF
THE RESPONDENTS (ITEMS L, 5)

li. Total Experience 5. Years at Present School
Years Number of Per Years Number of Per
Respondents Cent Respondents Cent
1o 1=h 71 27 1. 1=h 15L 59
2. 5=9 72 27 2, 5=9 60 23
3. 10=1l L2 16 3o 10=1l 16 6
Lo 1519 28 11 lis 15-19 20 8
5. 20=2l 15 6 5. 20-2L L 1
6, 25=29 16 6 6, 25=29 3 1
To 30-3L i1 L Te 3Q=3h 3 1
8. 35 or + 9 3 8. 35 or + 3 1
Total 26l 100 263 10C
TABLE XI
SCHOOL IEVELS AT WHICH THE RESPONDENTS
HAD TAUGHT (ITEM 7)
School A11/Most “ Scme None
Levels Nume Per Nume= Per Numes Per
ber Cent ber Cent ber Cent
a., Elementary 23 9 L7 18 9l 73
b. Juniocr High 96 36 71 27 97 37
c. Senior High 124 L7 58 22 82 31
d. Junior
College 18 7 20 8 226 85
e. College 7 3 11 L 246 93
f, University 1 3 7 3 256 97

#Less than one per cent,
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S1lightly more than half of the respondents, 133‘(51 per cent), had
taught mathematics all/most of the time (Table XIT)., Besides mathematics,
biological sciences, physical science, and general science, 113 respon=-
dents (L3 per cent) reported that they had taught in one or more of

thirteen "additional® areas.

TABLE XII

BROAD AREAS IN WHICH THE RESPONDENTS
HAD TAUGHT (ITEM 8)

A11/Most Some None
Ares Nums= Per Nume Per Nume Per
ber Cent ber Cent ber . Cent
Mathematics 133 51 60 22 71 27
Biological Science 39 15 55 21 170 6l
Physical Science 50 19 52 19 162 62
General Science 61 23 78 30 125 h7

School Positions

The majority of the respondents were classroom teachers—=the type
of school personnel for which most of the NSF institutes were devised,
There was a five per cent increase in administrative assigmments in the
post=institute period (Table XIII); this could be attributed to
attaimment of graduate degrees and better salaries in administrative

positions.

Education
Semester hours in the majors of the respondents, at the under-
graduate and the Master degree levels, ranged between the 20=2l hours

bracket and the sixty-or-more hours bracket (Table XIV), This is
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TABLE XIII

TYPE OF SCHOOL POSITION HELD BY
THE RESPONDENTS (ITEM 9)

~ Pre-Institute

e et Ommperss
e i ———

Position Current
Number Per Cent Number Per Cent
1, Teacher 2Ll 93 210 88
2. Supervisor 3 1 6 3
3o Department Chairman 2 3% 8 3
ho Principal L 2 8 3
5. Superintendent Iy 2 5 2
6. Other. Specify L2 2 32 1
Total 261 100 250 100
¥Less than one per cent, Too few open responses to tabulate,
TABLE XIV
SEMESTER HOURS IN RESPONDENTS! MAJORS
(ITEM 13)
Under- Graduate
Hours in Graduate Master = Specialist Doctorate
Major Num= Per Num- Per Num= Per Num- Per
: ber Cent ber Cent ber Cent ber Cent
a, 20=2l 27 11 63 37 7 78 0 o
b, 25-29 39 16 22 13 0 0 0 0
c. 30-3L4 77 32 L5 26 1 C11 0 -0
do ..35=39 32 13 17 10 1 11 o 0
eo  LO=bl 32 13 7 Ly 0 0 1 50
fo  L5<h9 13 5 I 3 0 0 0 0
g. 50=54 9 L 1 1 o 0 0 0
ho 55=59 N 2 2 1 0 0 0 0
i. 60 or # 9 L 9 5 0 0 1 50
Total 242 100 170 100 9 100 2 100

indicative of the diverse requirements between academic areas within a
college and between colleges/universities,
Of the total study group, forty-eight (18 per cent) had secured

graduate professional education (Table XV) in institute programs.
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TABLE XV

SEMESTER HOURS OF PROFESSIONAL EDUCATION SECURED BY
THE RESPONDENTS IN INSTITUTE PROGRAMS

(ITEM 1lh-a)
Undergraduate Graduate
Category Number Per Cent Number Per Cent
1, Yes 7 11 418 18
2, No 56 89 216 82
Total 63 100 26l 100

FPifty-six respondents (2l per cent)'reported graduate degrees in
progress, Institute financial assistance for graduate degrees either
attained or in progress was reported by 133 respondents, fifty per cent
of the study group {Table XVI).

Mathematics, education, and biology were the top three under-
graduate majors of the respondents (Table XVIL), Of significance here
is the fact that fifty-one per cent of the respondents taught mathematics
all/most of the time and (Table XIT) and forty-five per cent of the
respondents taught at the elementary/junior high levels (Table XI).

The same three areas listed in the preceding paragraph were
involved in the graduate majors of the respondents but in a different
placement: education; mathematics, and biology. Besides the majors and
minors listed in Table XVII| thé respondents had attained majors in
twenty other areas and minors in twenty-one,

Just under fifty per cent of the respondents had been away from
college/university only a year prior to their institute attendance
(Table XVIIT), While NSF recommends that participants have several years

of teaching experience this decision is left to the sponsoring



TABLE XVI

ACADEMIC TRAINING OF THE RESPONDENTS (ITEM 10)

= I ot ot =

Dearee Attained In Progress Institute Help

cere Number Per Cent Number Per Cent Number Per Cent

a. BoA. 60 23 ¢ 0 0 0

b. BoSe 192 73 3 1 h 2
252 96 3 1 b 2

Co MoA. 2l 9 25 9 19 7

de M.S. Th 28 2 1 93 35
98 37 27 10 S112 L2

e, Ed.S. 3 1 22 8 18 T
3 1 22 8 18 T

£, Ed.D. 1 # L 2 2 1

g. Ph.D. 0 0 3 1 1 *
1 0 7 3 3 1

h. Other 9a - 23 - L2 -

*Less than one per cent.
aToo few open responses tc tabulate.

8s



TABLE XVIT

-MAJOR AND MINOR AREAS IN THE UNDERGRADUATE AND GRADUATE
STUDIES OF THE RESPONDENTS (ITEMS 11, 12)

Major Minor
Under-= Under-
Area Graduate Graduvate Graduate Graduate

Num= Per Nume Per Num= Per Num= Per

ber Cent ber Cent ber Cent ber Cent

Mathematics 93 35 77 29 85 32 20 8
b. Biology L6 17 30 11 25 10 i 3
c. Botany 5 2 3 1 Iy 2 2 1
d. Zoology 9 3 3 1 6 2 3 1
e. Chemistry 36 1 19 7 36 i} 5 2
f. Physics 26 10 19 7 Ll 17 6 2
g. Gen'l Science 27 10 27 10 LbL 17 15 6
h. Education 87 33 79 30 52 20 36 1

65
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TABIE XVIII
YEARS SINCE RESPONDENTS HAD RETURNED TC

COLLEGE /UNIVERSITY PRICR TO THEIR
INSTITUTE ATTENDANCE (ITEM 16)

— P—— e — e nrrmm—

Number of
Years Respondents Per Cent
1. 1 yre. 125 Lo
2. 2 yrse 39 Co 15
3. 3 yrs. 23 9
he U yrs, 1k 6
So 5“‘9 yTS. 28 ll
6. 10 or + 26 10
Total 255 100

institution., It is possible that a number of participants had already

started additional course work before they applied for an institute.

Certification

Since the majority of the study group were teaching in elementary,
Jjunior high, or senior high sghools they COuld bgrexpected to be certi-
fied to teach, This is evident in Table XIX. Fifteen respondents (6 per

TABLE XIX

TYPE OF TEACHING CERTIFICATE HELD BY
THE RESPONDENTS (ITEM 15)

Type of Number of Per
Certificate Respondents Cent
1. Temporary i3 5
2, Provisional 19 8
3. Semi-permanent 71 29
i Permanent 6. 59

Total 2L9 ' 100

OO oy
preiemmsen—a—s wmie e
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cent) were college/university teachers and held no certification,
Eighty-four respondents (32 per cent) indicated that institute

courses had enabled them to improve their certification.

Teaching Assignments

In comparing the pre-institute curricular assigmments of the
respondents with their post-institute assigmments the following were

evident: (1) there was a slight increase in student load (Table XX)j

TABIE XX

APPROXTMATE NUMBER OF STUDENTS TAUGHT DAILY
BY THE RESPONDENTS (ITEM 18)

Students Pre-Institute Current
Number Per Cent Number Per Cent

s, Below 100 87 3k 80 31
b, 100=149 86 33 9l 36
c. 150=199 79 30 73 28
d. 200-2h9 7 3 9 L
e, 250 or + 1 % 2 1

Tokal 260 100 258 10c

*Less than one per cent.

(2) there was a slight decrease in number of classes taught (Table XXI)g
and (3) the number of daily class preparations were comparable to that of
the pre~institute period (Table XXII).

Since the respondents were not asked about class size, the slight
decrease in number of classes versus the slight increase in number of
students taught could indicate slightly larger classes in the post-
institute periodso There was very little evidence to indicate that

institute attendance had been a factor in these slight load modifications.



TABLE XXT

NUMBER OF CLASSES TAUGHT DAILY
BY THE RESPONDENTS (ITEM 19)

. — ran s

Classes Pre-Institute Current
Per Day Number Per Cent Number Per Cent
1, Four or less L8 19 59 2l
2, Five 118 L7 109 L3
3, S8ix 7h : 29 71 28
Lo Seven or + 12 _5 12 _5
Total 252 100 251 100

——— —

(A few respondents indicated that their institute attendance was a
factor in this respect.) Undoubtedly the increasing school enrollments

was the more significant factor.

TABLE XXIT

DATLY CLASS PREPARATIONS MADE BY THE RESPONDENTS
IN THEIR TEACHING (ITEM 20)

' Pre=Institute Current.
Preparations = er Nume= Per
‘ ber Cent ber Cent
a. One 19 8 25 10
b, Two 68 26 63 25
¢. Three 73 28 77 31
d. Four Ly 17 42 17
e, Five or + 55 21 L2 17

Total 259 100 219 100

In the consideration of "open" periods within the school day for
preparations, planning, and related teacher activities, the following
points were made: (1) 82 per cent stipulated that they had "open"
periods; (2) 83 per cent indicated that both M"laboratory® and "non-

laboratory" teachers were accorded about the same amount of ®open"
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timeg and (3) 11 per cent believed their institute attendance had
influenced “open" period time for teachers of laboratory courses,

From the above it is evident that most of the school systems of
the respondents did allow "open" time for their teachers--and were
making no distinction between the needs of “laboratory" and "non-labora-
tory® teacherss too, the;institutes had little influence on this
aspect of their teaching.

One hundred fifty-nine respondents (6h per cent of 232) believed
that teachers handling laboratO;y”classes should be given more "open"
time than that given teachers of non=laboratory classes (Table XXTII),
This was confirmed by thpsg who elected to defend their position with a

subjective statement: 73 per cent made positive statements,

TABLE XXIII
RESPONDENTS WHO BELIEVED THAT TEACHERS HANDLING LABORATORY

CLASSES SHOULD BE GIVEN MORE ®QPEN® PERIODS THAN THAT
GIVEN TEACHERS OF NON=-LABORATORY COURSES (ITEM 22)

v —

Objective Item : o .. ... Bubjective Item
Category Number Per Cent | Category Number Per Cent
1, Yes 1ho 6ly 1. Positive 140 73"
2. No 83 36 2., Negative Ll 23
3o Non= ' -
L o conmital 7 _h
Total 232 100, 1918 100

aThis number is eighty-three per cent of the respondents to the
objective item. - Forty-one respondents (18 per cent) did not elect to
~defend their position.,

While the mgjority of thevrespondents believed that teachers

handling laboratory classes should be given more "open" time than that
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given teachers of non=laboratory classes, they had not yet convinced
their non=laboratory colleagues, their administrators, and their school

boards on this point,

The salaries of the respondents moved from a median within the
$L500-$1999 bracket just prior to their institute attendance to a median
within the $5000-$5L49 bracket at the time of their response (Table XXIV).
Only five per cent of the study group indicated that their institute
participation was influential in the salary increaseo Forty-eight
respondents (16 per cent) had received additional job offers by virtue
of their institute attendgncem—these were largely school and/or school
related job opportunities.

TABLE XXIV

NINE<MONTHS TEACHING INCOME OF THE -
RESPONDENTS (ITEM 26)

i

Pre-Institute® Current
Salary Respondents Psr Cent  Respondents ‘Per Cent

1. Below $L000 116 18 11 n
2,  $L000-$1099 52 20 18 7
3. $L500=31999 60 23 L5 18
Lo $5000=$5499 19 19 73 29
5. $5500-$5999 27 DA L5 18
6. $6000-$6499 10 b 32 13
To  $6500=$6999 N 2 1h 6
8, $7000=-$7L99 6 2 11 L
9, $7500=$7999 2 1 3 1
10, #8000 or over 0 0 0 0
Total 257 100 252 100

4The school year in which the respondent received his first NSF
institute grant,

Teaching Methods and Techniques

A close examination of Table XXV reveals that the institute



TABLE XXV

THE EXTENT OF INSTITUTE INFLUENCE UPON THE INSTRUCTIONAL TECHNIQUES AND
METHODS OF THE RESPONDENTS (ITEM 28)

Instructional Techniques MHCH Some _ Little None.

and Methods ' Num=  Per Num-  Per Num=  Per Num-=  Per
' ber Cent ber - Cent ber Cent ber (Cent

1. Multiple-purpose classrooms 6 p 1o 15 22 8 195 7L
2, Flexible furmiture arrangements 8 3 L 16 37 1k 177 67
3, Usage of student assistance ’ 15 6 6l 2L Lo 15 il 55
e Ubage of multiple-texts/references 79 30 99 38 2l 9 61 23
5. Depth of coverage of selected areas 137 52 77 29 21 8 28 11
6. Student involvement in curriculum 31 12 76 29 55 21 101 38
7. Usage of outside agencies/persons 2l 9 78 30 ho 19 112 L2
8. Usage of A-V equipment/materials Lo 15 82 31 38 15 103 39
9. HUp-dating® reading materials ok 36 83 31 3k 13 52 20
10. Supplementary reading materials - 90 34 ol 36 29 11 50 19
11. Extra-class student assignments L9 19 99 37 15 17 70 27
12. Learner—-centersd class presentations 33 13 90 3k L7 18 93 35
13, Student involvemen®t in research 1,0 15 38 1h 62 2k 93 35
14, Open-ended experiments ) 28 11 gL 20 56 21 125 L8
15. Essay/semi-structured lab write-ups 22 9 L5 17 I 2L, 132 . 50
16, Extra-class student projects 37 1L 8L 32 62 2L 80 30
17, Variation in testing procedures I3 16 8i; 32 oh 21 82 31
18. Cooperative evaluatlons ' 12 5 6l 2l 59 22 128 L9
19. Standardized tests (e.g.; SMSG, ACS) 20 8 16 18 L5 17 152 58
20, Expanding your guidance role 36 1L 93 35 52 20 82 31
21. Varying methods of presentation 100 38 118 Ll 20 8- 26 10
22. Usage of newer sibject-matter concepts 1L8 L6 80 30 11 L 25 10
23. Usage of generalizations 55 21 90 3h 55 21 63 2L
2. Intensifying elective courses Lk 7 5h 20 L7 18 118 L5
25. Challenging the brighter student 127 L8 8l 32 2l 9 28 11
26, Motivating the crestive student 107 L1 95 36 29 11 32 12
27. Encouraging student initiative 110 L2 92 35 27 10 3k 13
28, Betting higher student goals 126 18 85 32 2k 9 28 11

59
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TABLE XXVI

ACTIVITIES AND METHODS IN PREDOMINANT USAGE IN THE
COURSE WORK OF THE RESPONDENTS (ITEM 29)

Activities and Number of Per
Methods Respondents Cent
8. Furniture arrangement
1l. BSet 121 48
2, Flexible 131 52
Total 252 100
b. Usage of equipment/material
1. Teacher controlled (only) 75 30
2, Student assistants' help 99 39
3. By any student 17 31
Total 251 100
c. Text(s)
1. 3Single (No ‘other reference) 23 9
2, Single (With other references) 181 70
3o Multiple-texts {several used) 55 21
Total 259 100
d. References
1, From school library 145 6l
2. From classroom library 80 35
3e From city library 3 1
Total 228 100
e, Course coverage B
1., Breadth (A1l of text) 95 37
20 Depth (Of selected text areas) 8y 63
Tobal 259 100
f. Unit preparations '
1. By teacher (Self) 177 70
20 From text "teacher!s manual® L5 18
3o In cooperation with students 31 13
Total 253 100
g. Planning class/course work
1. Student/Learner-centered 133 53
2, Teacher-centered 118 L7
Total 251 1C0
h, Assignments
1. Specific text pages 161 6l
2. “Open" assigrment 91 36

Total 252 100



TABLE XXVI (Continued)
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Agtivities and

Number of Per
Methods Respondents Cent
i. Class presentations
1., Teacher-centered 117 L7
2., Student/Learner-centered 13 53
Total 251 100
j« Laboratory
1., Exercises 65 3k
2, Experiments 11 59
3. Research 13 7
Total 192 100
k. IExperiments
1, Standard (“closedh) 116 60
2, Open=ended 78 Lo
Total 194 100
1. Student projects (time)
1, On class time 69 31
2, Extra-class 151 69
Total 220 100
m, Student projects (type)
1. Largely exhibits 90 L5
2, Research with paper 112 55
Total 202 100
n. Test questions
1, Recall 69 3
2. Problem-solving 142 65
3. Essay 8 L
Total 219 100
0. Grading/Evaluating (source)
1. Largely from tests 86 35
2, With items besides tests 161 65
Total L7 100
p. Grading/Evaluating (evaluator)
1. By teacher only 206 84
2, With student assistance 38 16
Total 2hl 100
g. Grade cards/Progress reports
1. With letter/numerical grades only 151 63
2. With both grade and constructive
comments to parents 90 37
Total 241 10C

|
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experiences of the respondents had only moderate influence upon their
teaching methods/techniques except in the areas of varying methods of
presentation, usage of newer subject-matter concepts, and. in student;
motivation, Table XXVI adds insight to this modest influence of the
institutes in that the respondents were already using many of the newer
methods/techniques before their institute attendance.

When asked dbout the extent of their course content changes since
attending an institute, eighty-two per cent of the respondents indicated

they had modified their courses from "some" to "a great deal®(Table XXVII),

TABIE XXVII

EXTENT OF COURSE CONTENT CHANGE BY RESPONDENTS IN THEIR CIASSES
SINCE ATTENDING AN INSTITUTE (ITEMS 30, 30-2)

30, Extent of Num= - Per 30=a, Subjec~ Num= Perr
7 Change ber Cent tive Responses ber Cent
1. A great deal 63 25 | Responses 191 ol
2, Some 140 57 Non=responses 12 0
3. Very little L1 17
L. None 3 1 }
Total 2l7 100 2032 100

%This number is the total of Categories 1 and 2 under Item 30:
these objective responses should have had accompanying subjective responses
in Ttem 30=a.

Table XXVIIT indicates‘the curriculum revisions in usage by the
respondents in theif teaching.  Mathematics was the only area where the
majority of the respondents:were using the newer curriculum revisions,
This can be explained in that fifty-one per cent of the respondents were
teaching mathematics and eighteen of twenty-two institute_courses in this

area included varying aspects/amounts of SMSG mathematics,
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TABLE XXVIII

CURRICULUM REVISIONS IN USAGE BY THE RESPONDENTS
IN THEIR CLASSROOM TEACHING (ITEM 50)

e ——

Yes No Some
Curricula Num-=  Per Num-~ Per Num=-  Per N
ber Cent ber Cent ber Cent

1. SMSG (Mathematics) LO 30 58 L3 36 27 134
2. BSCS (Biology) 6 8 60 80 9 12 75
3. CHEM (Chemistry) 5 8 51 77 10 15 66
L. Chem~Bonds (Chem.) L 7 50 88 3 5 - 57
5. PSSC (Physics) 15 21 L9 67 9 12 73
6. Other. Specify 5a N A

@00 few open responses to tabulate,

While the majority of the respondents (89 per cent of 150) indicated
that currieulum revision information gained in the institutes had been of
value to them, only in mathematicé had the majority of the respondents
secured information about the newer curricula in theif institutes
(Table XXTX), :

TABLE XXIX

RESPONDENTS WHOSE INSTITUTE EXPERIENCE HAD INCLUDED A STUDY OF SECONDARY
SCHOOL MATHEMATICS AND SCIENCE CURRICULUM REVISIONS (ITEM 52)

— — o W_ﬁ- j—-‘s-m_-,-ome — ———==
Curricula Num~  Per Num~ Per Num=  Per N
ber Cent ber Cent ber Cent

1, SMSG (Mathematics) 69 b2 67 i 27 17 163
2, BSCS (Biology) 17 15 78 71 15 1l 110
3, CHEM (Chemistry) 1L 16 71 81 3 3 88
i. Chem-Bonds (Chemistry) 10 1172 8L L 5 86
5. PSSC (Physics) 23 2l 65 68 8 8 98
6. Other. Specify 9a 18

e
=

aTco few open responses to tabulate,

In a comparison of their teaching competence before and after

institute attendance, the respondents thought they were more competent in
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handling most students excepting the slow-learner (Table XXXI). They may
have been of the opinion that increased knowledge of subject-matter was
the sole criterion for improved handling of the gifted, creative, and

average student.

Professional Activities

The majority of the respondents (7.4 per cent) stated that their
institute attendance had assisted them, from "some" to "a great deal," in
the selection of sciehce/mathematics materials, equipment, and supplies;
Table XXX confirms this percentgge except in the selection of periodicals;
films/stripfilms, and furniture.

A possible explanation for the reduced percentage of reSpondents in
the selection of periodicals; films/stripfilmss and furniture is thatm
fifty-one per cent of the respondents were mathematics teachers-=who use
conventional classroom furniture, and few, if any, periodicals and f£ilms/

stripfiims in their classroom teaching.

TABIE XXX

ASSISTANCE IN THE SELECTION OF SCIENCE AND MATHEMATICS MATERIALS
BY RESPONDENTS SINCE THEIR INSTITUTE ATTENDANCE (ITEM 42)

j

Yes No

Materials Num= Per - Num- Per
ber Cent ber Cent

1. Textbooks 201 76 63 2L
2. Reference Books 137 Y 127 L8
3. Library Books (Not ®21) i 53 123 L7
i, Periodicals 96 36. 168 6l
5. Films/Stripfilms 115 N ~1k9 56
6. Equipment/Apparatus 157 60 107 L0
7. Supplies 146 55 118 L5
8. Furniture 58 22 206 78




TABLE XXXI

COMPARISON OF RESPONDENTS' TEACHING COMPETENCE BEFORE AND AFTER INSTITUTE
ATTENDANCE IN HANDLING CERTAIN TYPES OF STUDENTS (ITEM 32)

Muoch Better

Some Betgg}

Little Better

" About the Same

e

Type of Num- Per Tam= Per Tim= Per Tum= Per W
Student ber Cent ber Cent ber Cent ber Cent
1. Gifted 121 L6 103 Lo 12 5 2l 9 260
2. Creative 82 32 121 Lé 3L 13 23 9 260
3. Average 60 | 23 117 L5 L7 18 35 1 259
., Slow-learner 36 1l 80 31 51 19 93 36 260

e

e
—

ot et

et

T

e

T



Just under half of the respondents (L6 per cent) had served on
science/mathematics curriculum revision committees at all levels,
eXcepting the national, during/since their institute participation
(Table XXXIT).

TABLE XXXIT

LEVEL AT WHICH RESPONDENTS HAD SERVED ON MATHEMATICS OR SCIENCE
CURRICULUM REVISION COMMITTEES (ITEM L3)

Level of Number of Per Cent
Committee Respondents
1. Local 111 91
2. County 7 6
3, State h 3
i, National _0 0
Total 122% 100

*146 per cent of the study group

Just over half of the respondents (57 per_@ent) stated that their
participation in an institute had been effective, from "some" extent to
a "definite® extentD in enabling them to be of greater service in
supporting their mathematics/science programs; however, Table XXXTII
indicates that a minority were actually engaged in any one activity
listed in the table.

The_respondents had informed others about their institute experi-
ence and the NSF programs for teachers and students ig a varigty of ways
(Table XXXIV), Thefe were two key methods employed by the majority cf
the réspondentss “Talked with individual students;" and "Talked with
individual teachers,!

Most interest in the NSF prdgrams for teachers and students was

exPreésed.%o the respondents by those very individuals, plus administrators



TABIE XXXTTT

ACTIVITIES OF RESPONDENTS IN SUPPORT OF THEIR SCHOOL
MATHEMATICS AND SCIENCE PROGRAMS (ITEM Lk)

Much Some Little None
Agtivities Num=  Per Num=  Per Num-  Per Num= Per
ber Cent ber Cent ber Cent ber Cent
1. Sponsor Mathematics/Seience Club L2 16 32 12 16 6 17k 70
2, Wrote article for newspaper 7 3 10 L 12 L 235 89
3, Gave talk(s) to students 25 9 66 25 21 8 152 58
i, Gave talk(s) to teachers 12 L 35 13 21 8 196 i
5. Gave address(es) to the public 2 * 13 5 13 5 236 89
6. Appeared on TV 0 0 1 * 1 % 262 99
7. Spoke on radio ‘ 0 0 5 2 2 3% 257 97
8. Mathematics/Science Fair Judge 11 L 31 12 6 2 216 82
9. Helped secure scholarship fund 5 2 13 5 3 1 2h3 92
10, Other, Please specify ga 3 32 1

¥Less than one per cent.

aToo few open responses to tabulate,

€l
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TABIE XXXIV

HOW RESPONDENTS INFORMED OTHERS ABOUT THEIR INSTITUTE
EXPERIENCES AND THE NSF PROGRAMS FOR
TEACHERS AND STUDENTS (ITEM 33)

Yes No

Methods and Media Nume= Per Num= Per
ber - Cent ber Cent

a. Talked with individual students 205 78 59 22
b. Spoke to student groups 6L 2L 200 76
ce Talked with individual teachers 242 92 22 8
d. Addressed teacher groups 33 12 231 88
e, Spoke to PTA 20 8 2y 92
f. Spoke to service club(s) 9 3 255 97
g. Talked with parent groups (not e) 25 9 239 91
h. Appeared on TV ' 0 0 26l 100
i. Made radio presentation(s) 3 1 261 99
j. Press release(s) 25 9 239 91
k. Wrote newspaper article(s) 7 3 257 97
1. Wrote magazine article(s) 1 * 263 99
m. Other. Please specify 138 5 251 95

B s e R R O ORI, e aen e~ .
e B e S e o e Pl et e A oot —— o el

3#
Less than one per cent.
8Too few open responses to tabulate,

(Table XXXV). The majority of the respondents found_teachers interested
in all aspects of institutes listed in Table XXXVI excepting "Extra-
class activities," and “Housing';;d meals,t

In their pfewinstitute periods the respondents subscribed to
more préfessional journals than special field (academic) journals
(Table XXXVII). Their institute experiences and associations induced
them to subscribe to more special field journals in the post-institute
periodse

In their pre-institute periods the respondents belonged to more

professional organizations, by twenty-seven per cent, than special field



TABLE XXXV

INTEREST EXPRESSED TO RESPONDENTS IN THEIR INSTITUTE EXPERIENCES AND THE
NSF PROGRAMS FOR TEACHERS AND STUDENTS (ITEM 34)

Much Some Little None Don't Know
Respondents Num=  Per Num=  Per Num=  Per Num=  Per Num=-  Per N
ber Cent ber Cent ber Cent ber Cent ber Cent
g, Students 138 18 119 L7 L9 20 8 3 31 12 251
b. Teachers 83 32 127 L9 37 1 2 1 9 i 258
¢, Administrators 83 33 103 L1 36 1l 1 5 18 7 25
d. PTA Iy 2 21 10 23 12 57 28 95 L8 200
e. Parent groups (mot d) 6 3 22 11 2L 12 L7 2l 99 50 198
f. Lay organizations 0 0 20 9 28 13 L 21 121 57 213
g. Publie generally 10 L 50 22 37 16 27 12 103 L6 227

al



TABLE XXXVI

ASPECTS OF THE INSTITUTES THAT WERE MOST INTERESTING
TO OTHER TEACHERS (ITEM 35)

— —

i

Great Dezl Some Very Little None

%ﬁgigiﬁtzg Num= Per Nime Per Num= Per Num-=  Per N
ber Cent ber Cent ber Cent ber Cent
a, Sources of information 70 32 90 1 I3 20 16 7 219
b, Locations, purposes, types 52 22 153 66 19 8 10 i 23L
¢. When offered and dates 52 22 149 60 25 11 16 7 233
d. Participant selection 78 34 116 51 19 8 15 7 228
e. Stipend ("pay") 89 38 115 19 22 9 10 N 236
f. Course offered . 111 L6 111 L6 10 N 10 N 242
g. Degree programs 66 29 99 Lk Lo 18 20 . 9 225
h. Professor (e.g., "methods®) 38 17 105 L7 5l 2k 28 12 225
i. Extra-class activities . 6 3 91 L2 68 32 50 23 215
j. Classrooms, labs, etc. 20 9 90 L2 61 28 inn 21 215
k. Housing and meals 21 11 69 36 L8 26 50 27 188
1. Other. Please specify 3a 28 0 0 ca

8Too few open responses to tabulate.

9.
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TABLE XXXVII

JOURNALS READ OR SUBSCRIBED TO BY THE RESPONDENTS
(ITEMS 36, 37, 38)

It Special Field Professional
em Number Per Cent Number Per Cent
36, Pre-Institute
subseriptions
Response 189 72 220 83
Non-response 75 28 Ll 17
26l 100 : 26h| 100
37, Post-Institute
subscriptions®
Response 81 31 19 7
Non=-response 183 89 245 93
' 26l 100. 26l 100
38, Additional
Jjonrnals read
Response 96 36 33 12
Non-response 168 6y 231 - 88
: 26l 100 26l 100

—

*In addition to the pre-institute subscriptions.

(academic) organizations (Table XXXVIII), During and since their
institute participation, the respondents joined more special field organi-
zations,; by ten per cent; and were elected to more special field

honorary organizations, by one per cent, than professional organizations.,

Professional Status

Over sixty per cent of the respondents indicated that institute
attendance had raised their academic prestige in the eyes of their

students, colleagues, and administrators (Table XXXIX); just under half



78
TABIE XXXVIII

ACADEMIC AND PROFESSIONAL ORGANIZATION MEMBERSHIPS
OF THE RESPONDENTS2 (ITEMS 39, LO, L1)

I Special Field Professional
em Number Per Cent Number Per Cent
39. Pre=Institute
member ships
Response 132 50 202 77
Non=response 132 50 - 62 23
26l 100 26l 100
hO. Memberships
during and since
institutes
Response L2 16 116 6
Non-response 222 8l 2L8 9l
26l 100 . 26L 100

1. Honorary organi-
zabtion member-
ships during/since

institute
Response 7 3 h 2
Non-response 257 97 260 98
264 100 26h 100

aTtem 39 included honorary academic and professional organizations.

(L5 per cent) believed their prestige was raised in the eyes of school

parents/patrons.

The Institutes

Purposes
Of the three purposes of institutes specified by the NSF, the

majority of the respondents selected two (Table XL); only thirty-five

per cent selected "Renew their Zﬁérticipantsi7’knowledge of fundamentals,®



TABLE XXXIX

ACADEMIC PRESTIGE OF RESPONDENTS RESULTING FROM
INSTITUTE ATTENDANCE (ITEM L45)

Higher Lower About Same Don't Know
Evaluator Num= Per Num= Per Nume Per Num=- Per
ber Cent ber Cent ber Gent ber Cent
Students 169 6l 1 * 53 20 L1 15
Colleagues 164 62 1 * 69 26 30 11
Administrators 169 6ly 2 s* 1,8 18 L5 17
School parents/patrons 119 L5 1 3 Ll 17 100 38

3*
"Less than one per cent.

6L
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TABLE XL

THE CHIEF PURPOSES OF THE NSF INSTITUTES AS INDICATED
BY THE RESPONDENTS (ITEM 53)

!
|
|

Number of

Institute Purposes Respondents® Per Cent
1l. Renew theif knowledge of

fundamentals. 92 : 35
2, Aecquaint them with recent

developments and advanges

in science, mathematics,

and engineering. 207 78
3. Familiarize them with new

approaches to presentation

of their subjects. 167 - ‘ 63

ay = 26}

Ninety=four per cent of the respondents believed the NSF institute

objectives had been attained "Fairly well®/"Very well" in the KSC institutes.

Participant Selection and Their Reasons for Acceptance

When the respondents selected bases on which they believed parti-
cipants were chosen for the KSC-NSF institutes,‘the majority selected
bases that cgrresponded tp_tpe NSF igstitute objegtiyes‘(?able XL.I),

Againg, when the respondents indicated their reasons for wanting
to attend the KSC-NSF institutes, the majority selected reasons that
corresponded to the NSF institute objectives--they also ipcluded two
other reasons fhat were related to those basic objectives., (These

reasons are shown in Table XLII.)



TABLE XLI

BASES ON WHICH RESPONDENTS BELIEVED PARTICIPANTS WERE CHOSEN FOR
NSF INSTITUTES AT KANSAS STATE COLLEGE

(ITEM 54)
_ Yes No
Bases for Selection Num- Per Num-= Per
ber Cent ber Cent
a, Their need for financial assistance 30 11 23L 89
b, Their teaching competence 116 Lh 148 56
¢. They are promising, inexperienced teachers 101 38 163 62
d. Their scholarship , o 122 L6 14h2 ol
e. Previous institute attendance/acceptance 83 31 181 69
f. No previous institute attendance/acceptance 75 28 189 72
g. Baccalaureate degree from K3C 25 9 239 91
h. Their need for graduate courses/degree 111 L2 153 58
i, They are already in KSC's graduate program L6 17 218 83
jo Their need for improved.certification 85 32 179 68
k, Their need for refresher courses (fundamentals) 183 69 81 31
1, Their need for recent subject matter concepts 230 87 3L 13
m. Their nsed for improved methodology 168 6l 96 36

18



TABLE XLII

REASONS FOR WANTING TO ATTEND KANSAS STATE COLLEGE-NSF INSTITUTES AS
INDICATED BY THE RESPONDENTS (ITEM 55)

s

l

———

Strength of Motive

strong Average Weak Not considered
Reasons Tum- Per Num= Per Nam=  Per Num= Per
ber Cent ber Cent ber Cent ber Cent
a. Needed courses for
additional degree. 80 30 52 20 17 6 115 Ll
b. Needed courses for certi-
fication requirements. 19 7 25 10 22 198 75
¢. Needed refresher
courses (fundamentals). 106 L0 6l 2l 26 10 68 26
d. Needed courses covering.
new fields/areas. 194 h 34 13 8 3 28 11
e. Needed new techniques '
of presentation. 139 53 67 25 2l 9 3L 13
f. Needed courses offered
in this institute. 124 L7 Sk 20 20 8 66 25
g. This institute was
closest to my home. 79 30 53 16 2l 9 118 L5
h. This was the only '
institute to accept me. 23 20 7 15 6 206 78
i. Wanted salary increment ' '
for additional hours. 10 L 17 6 18 7 219 83
jo Wanted prestige associated
with an institute. 16 6 37 1 28 il 183 69
Wanted contact with other
math./science teachers. 113 L3 79 30 2l 9 1,8 18
1. Wanted campus cultural
associations. 15 6 23 9 32 12 19k 73
m. Wanted to "get paid! for
going te sshool. 28 1 50 19 L0 15 146 55
n, Wanted to prepare for
a better position. - 86 33 51 19 20 8 106 1,0
0. Wanted to improve school
1448 56 59 23 10 N L5 17

science programs.

a8
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Significance to the Respondents

Expectations realized by the respondents in their institute -
participation at KSC (Table XLITII) again hiéhnligﬁted the basic NSF,
institute objectives. Also selected by the majority of the respondeﬁts
were two concomitant values expressed by most participants in NSF
institutes: "“Sharing experiences," and "Association with professors
and scientisﬁsa“

'TWo‘éffeéts of institute attenaance upon the thinking of approkim
mately'haif of the respondents weres (1) to increase their enthusiasm
for teaching mathematics/sciencee and (2) to enhance their desire to con-

tinue graduate work (Table XLIV).

Institutes Attended by the Respondents

The respondents to‘this study were representative of all eleven
NSF institutes held at KSC between September, 1959, and May, 1963
(Table XLV)., Of the fifty-one classes given in these institutes only one
was not represented in the survey (ﬁhysicsg summer, 1962),

Of the 26l respondents, 162 (61 per cent) had attended institutes
only at KSC; 102 (39 per cent) had attended 16k institutes at sixty-
nine other colleges/universities, |

Applications for the 1963~6h institutes made by 13L respondents
(51 per cent of the study group) resulted in acceptance by seventy-six

(57 per cent of the applicants) and rejection by fifty-eight (L3 per cent).



TABLE XLIIT

EXPECTATIONS REALIZED BY THE RESPONDENTS IN THEIR INSTITUTE
PARTICTPATION AT KANSAS STATE COLLEGE (ITEM 56)

Many Some Few None
Expectations Realized Num=  Per Nume Per Nume Per Num= Per
ber Cent ber Cent ber Cent ber Cent
a. Sharing experiences 168 6l 66 25 11 L 19 7
b. Growth through extra-
' class events L8 18 8L 32 62 2l 70 26
C. - Association with professors ‘ ' ‘
) and scientists 132 50 80 30 23 9 29 11
d. Expansion of cultural : ‘
' background ' 62 2L 101 38 L5 17 56 21
e, Learning new laboratory ‘ '
' techniques 82 31 65 25 38 1 72 30
f., Renewing knowledge of ‘ ' )
’ fundamentals 119 L5 98 37 19 7 28 11
g. Learning new teaching ’ ‘
' techniques 126 L8 85 32 21 8 32 12
h, Study of newer subject ' '
matter concepts 201 76 L5 17 L 2 1k 5
i. Expansion of general math. ' '
and/or science background 151 57 70 27 11 L 32 12
jo Solution of personal o ' ) o
teaching problems 30 11 78 30 83 31 73 28
k. Rejuvenated your enthusiasm ' - '
“ for teaching 96 36 e 28 36 ik 58 22
1. Other. Specify L2

8700 few write-ing to tabulate,



. TABLE XLIV

EFFECGTS OF INSTITUTE ATTENDANCE UPON THINKING
OF THE RESPONDENTS (ITEM 57)

Sy Sh——

e st

Little None

Some

Much
Institute Effects Num-= Per Num= Per Num= Per Num= Per
‘ber Cent ber Cent ber Cent ber  Cent
a. Enhanced your desire to ' ‘ ’ '
' continue graduate work. 126 118 78 29 18 7 2 16
b. Encouraged you to remain ' B o ’ o ' ’
' in present position. Ll 17 sl 20 W6 - 17 120 L6
¢. UCUreated a desire to teach ' o C '
‘ at a higher level. 47 18 59 22 L6 17 112 L2
d. Encouraged you to leave ‘ ’ S S o
: teaching. 7 1 3* 3 1 11 L 2L9 9l
e, Fostered a desire to go - k ) ' o :
‘ into business/industry. 2 1 7 3 16 6 239 60
f. Increased enthusiasm for o e ’ e ‘ -
" teaching math./sciences. 1h5 55 79 30 1 g 26 10
g. Encouraged transfer to ' ‘ - '
' other teaching areas. 6 2 10 Ly 19 7 229 87
h. Encouraged you to demand o ) E o ' : ‘
more of your students. 92 . 37 106 L0 2L 9 36 1L
_ a :

i. Other. Specify

300 few open responses to tabulate,

a8



KANSAS STATE COLLEGE INSTITUTES ATTENDED

TABLE XLV

BY THE RESPONDENTS (ITEM 58)

86

Date Level Respondents
a, 1959=60 In-Service Jr./Sr. High
1. Biology 15
2., Mathematics 16
31
b, 1960 Summer Jr. College
1. Chemistry 11
2. Physics 13
‘ ‘ ol
c. 1960 Summer Jr./Sr. High
1. Biology 12
2, Chemistry 7
3. Mathematics 22
, 11
d, 1960-61 In-Service Jr./Sr. High
1. Biology 11
2. Chemistry 6
3. Mathematics 17
B 3L
e. 1961 Summer Jr./Sr. High
1, Biology 13
2. Mathematics 17
3. Physies 13
L3
f. 1961 Surmer Junior High
1. Biol. science 16
2, Phys., science 22
T 38
g. 1961-62 In-Service Elementary
1. Biol. science 16
2. Physical science 16
4 : 32
h, 1961-62 In-Service Jr./Sr. High
1. Biology 9
2, Mathematics 26
o 35
i, 1962 Summer Jr./Sr. High
1. Biology 13
2, Chemistry 19
3. Mathematics 36
4, Physics 0
‘ . 68
jo 1962-63 In-Service Jr./Sr, Highd
1. Biology 9
2. Mathematics 3l
3. Mathematics (SMSG) 32
4. Physics (PS3C) 10
85 5,
Total L33

aThere were two institutes in this academic year.



Suggestions for Future Institutes

The respondents were asked £o make first and second choices of
study areas desired in subsequent institutes (Table XLVI). In making
their first choice; mathematics was first and physical sciences was
second; fheir second choice placed mathematics education first and
physical sciences again second. Mathematics being in top position in
both choices can be accounted for in that just over half of the

respondents were mathematics teachers.

TABIE XLVI

SUBJECT AREAS DESIRED BY RESPONDENTS IN
SUBSEQUENT INSTITUTES (ITEM 63)

1lst Choice 2nd Choice
Area Desired Num- Per Numte Per
ber Cent ber Cent
a, Mathematics 115 Ll .37 15
b. Mathematics education 20 8 8l 35
c. Biological sciences L8 18 26 11
d. Physical sciences 51 20 57 2h
e. Science education 20 8 32 13
f, Other. Specify _5a .2 5& 2
Total 259 100 _ 2ht 100

8Too few open responses to tabulate,

When selecting‘methodg pyxw?ich phgy'planned_to keep up=-to=date
during the next five years, the majority of the respondents selected
institutes ("academic®) first (?able X;VIII),»and more specifically,
summer institutes (Table XLV;I)O_ Ihe predominapt reason given in their

subjective responses was "For financial reasons,®
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TABIE XLVIT

TYPES OF INSTITUTES SELECTED BY THE RESPONDENTS
TO KEEP THEM UP-TO=DATE DURING
THE NEXT FIVE YEARS

(ITEM 66)
Type of Institute(s) Number of Per Cent
Selected Respondents
1, Summer Institute 156 59
2, In=Service Institute 60 - 23
3. Academic Year Institute 1L 5
4. Combinations 3k 13
© Summer/In-Service 28 - 10
Surmer/Academic Year - N 1
In-Service/Academic Year 1 1
A1l three types 1 1
Total | 26}y 100

il

Tables XLIX and L ipdicatgvpreferenceS'of inéservice and summer
institute respon@ents, respectivély; with respect to certain aspects of
those institutes.

Both ISI and SI respondents indicated that institute dates and
lengths were satisfactory; the majority of both groups of respondents
had spent four to five hours of preparation time for each class session--
and did not deem the preparation time excessive,

The majority of the ISI respondents stated preference for Satur-
day classes instead of evening classes, In their subjective evaluation
of this item, many ISI respondents indicated that their school obliga-

tions prevented evening class commitments,



TABLE XIVIIT

ADDITIONAL METHODS BY WHICH THE RESPONDENTS PLAN TO KEEP
UP=TO-DATE IN THE NEXT FIVE YEARS (ITEM 66-a)

Much Some Little None

|

Method Num-= Per Num- Per Num= Per Num= Per
ber Cent ber Cent ber - Cent ber Cent
1. Independent study 103 39 10l 39 12 5 L5 17
2. Institutes Academic 133 51 6l 2l "8 3 59 22
3. Institutes Research 54 20 61 23 34 13 115 Ll
L. Industry 9 3 L6 17 36 1L 173 66
5. Industry: Research 9 3 36 14 34 13 185 70
6. Other. Please specify L& 1 L2

cmee:

1

~as i

@00 few open responses to tabulate.

68
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TABIE XLIX
PREFERENCES OF IN-SERVICE INSTITUTE RESPONDENTS

WITH RESPECT TO CERTAIN ASPECTS OF
THE INSTITUTES (ITEM 61)

Number of

In=Service Institute Aspects Per Cent
Respondents '
a, When were your class sessions?
1. Evenings 56 33
2. Saturdays 1é 67
172 100
b, Which class time do you prefer?
1. Evenings 63 38
2, Saturdays 7h LL
3. No preference 29: - 18
‘ 166 100
c. On an average, how many hours
of preparation was necessary
"~ for each class session?
-1, 2 hrs. or less 17 10
2, 3 hrs. L3 25
3. Ll» hrse 55 33
Lo 5 hrs., or more sy 32
- 169 100
d., Did this number of hours of class
preparation seem excessive to you?
1. Yes 26 15
2. No w3 85
169 100
€, Do you think that the dates on
which the institute(s) began and
terminated were satisfactory?
1, Yes 16l 65
20 No 89 35
253 100
f. Do you think that the length
(in weeks) of the institute(s)
was satisfactory?
1, TYes 168 6l
2, No 85 37
253 100

|
|

|

|




TABLE L

PREFERENCES OF SUMMER INSTITUTE RESPONDENTS

WITH RESPECT TO CERTAIN ASPECTS OF
THE INSTITUTES (ITEM 62)

=
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Summer Institute Aspects Number of Per Cent
Respondents
a., On an average, how many hours
per day did you spend in
class attendance?
1. 3 hours or less 6 L
2. L hours 27 18
3. 5 hours 67 L3
L. 6 hours or more 5L 35
154 100
b, Did this number of hours of
daily class attendance meet
with your approval?
1. Yes ikl 93
2, No 10 T
15 100
c. On an average, how many hours
per day did you spend on class
preparation?
1. 2 hours or less 20 - 13
2. 3 hours 32 21
3. L4 hours 38 25
i, 5 hours or more 63 il
o 153 100
d. Did this number of hours of
class preparations seem
excessive to you?
L. Yes 23 15
2, Yo 130 85
153 100
e, Do you think that the dates on
which the Summer Institutes
began and terminated were
satisfactory?
1, Yes 155 60
2, YNo 105 Lo
260 100
f. Do you think that the length
(in weeks) of the Summer
Institute(s) was satisfactory?
1., Yes 146 56
2. No 11k Ll
260 100

|

U
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Evaluations by the Respondents

The respondents were given an opportunity to constructively
critize the institutes they had attended through semi=-structured ques=
tions (Table LI). The majority of the respondents (between 55 and 87
per cents) participated in this subjective evaluation. Chapter IV

contains interprettions of these comments and suggestions,

TABLE LI

OPEN RESPCNSES BY THE RESPONDENTS ON
CONSTRUCTIVE CRITICISM OF THE
INSTITUTES (ITEM 67)

Response Non-REesponse
Item Num= Per Num= Per
ber Cent ber , Cent
a, The highlight of your
Institute(s) experiences
at KSC 231 87 - 33 13
b. Your most adverse
criticism of KSC's NSF ‘
Institute(s) . 7 191 72 73 28
c. Your suggestion for cor-
recting the situation
expressed in "b* above 146 55 118 L5

i

A check-list, with a fiveépoint ra@ing scaleslwas used to
facilitate objective evaluation of the institutes by the respomdents
(Table LIT), 8ixty or more per gent_of tpe respondents rated twenty of
the twenty-two aspects either No., 1 or No., 2. “"Non-institute activities®
and "Research facilities" fell just short of the sixty per cent response,
Eighty~five per cent of phe respondegts made the “Ggmposite rating" of
the institutes either No. 1 or No. 2; fifty-four per cent evaluated the

institutes at No., 2.



TABLE LIT

RATING OF INSTITUTE ASPECTS BY THE RESPONDENTS

1 C 2
Aspects Num=  Per Num=  Per Num=  Per Num=  Per Num=  Per N

ber Cent ber Cent ber Cent ber Cent ber Cent
a. Director 163 71 55 2l 11 5 0 0 1 %* 230
b. Visiting lecturers 50 28 90 50 28 16 7 L 3 2 178
¢. College administrators 73 L1 7h L2 29 16 2 1 0 0 178
d. Professors: institute 129 Sk 82 35 18 8 7 3 1 3 237
e. Professors: non-institute 37 29 60 16 26 20 3 2 L 3 130
T. Graduate degree programs L7 29 76 L7 31 19 5 3 3 2 162
g. Advisement/Guidance L6 28 5l 32 L7 28 12 8 6 L 166
h. Courses: institute 103 L7 83 38 28 13 5 2 0 0 219
i. Courses: non-institute 29 28 L6 L 2l 23 L L 1 1 10l
j. Activities: institute 52 28 83 L5 L2 23 5 3 2 1 184
k. Activities: non-Iinstitute 27 21 16 36 48 37 6 5 2 1 12
1. ZLibrary: general L5 26 85 L8 39 22 5 3 1 1 175
m. Library: specific 35 21 72 43 Lé 28 12 7 2 1 167
n. Classwork 74 35 101 L7 37 17 2 1 1 % 215
0. Laboratory work 32 23 61 Ll 32 23 9 6 5 i 139
p. Laboratory facilities 30 23 60 L7 31 2l 8 6 0 0 129
g. Research facilities 1l 12 N L7 37 32 9 8 1 1 115
r. Gratis materials. L3 26 70 L3 38 23 11 7 1 1 163
s. Handling routine items 71 L0 66 37 36 20 L 2 1 1 178
t. Gab-sessions, time/place 60 33 76 L2 1,0 22 5 2 1 1 182
1, Housing = 73 L9 L9 33 23 16 2 1 2 1 149
v, Meals {S.C.Cafeteria) 58 35 58 35 38 23 6 L L 3 164

65 31 111 5l 28 1L 3 1 0 0 207

o
S

I o

COMPOSITE RATING

et

- o pvenin

*Less than one per cent.

LS



O

CHAPTER IV

ANALYSIS AND INTERPRETATION OF THE DATA

Introduction

O

The stated purpose of this study was to determine the signifi-
cance of the NSF=KSC institutes in renewing the participants! knowledge
of fundamentals, in acquainting them with recent developments and
advances in science and mathematics, and in familiarizing them with
newer approéches to the presentation of théir subject matter.

In order to make this determination, a pre-tested opinionaire
was sent to the individual members of the study group. Data were
processed by two methodss: (l) iject%ve data were processed by the IBM
computer at Oklahoma ‘Statﬂe»Universityo (2) Subjective data, and certain
shori=answer items, were processed by coding and manual tabulation.

Analysis depends uponrthgltype of response required by the items,
The objective responses, secu;iqg factual infcrmations were reported in
tables which indicated frequency and percentage of respondents for that
item; this informationlwas secured from the computer and analyzed
objectively. Certain shprteanswer items and the subjective responses,
securing judgmental information; were analyzed as objectively as possible
to increase validity.

Respondents quoted in this chapter have been identified only by
school level at which they tagght and type of institute(s) attended
(e.ge, senior high respondent, two ISI's, one SI). Similarly, the
specific names of courses and/or profeésors have been giveﬁ only depart-

mental designations (e.g., '"Probability and Statistics for Teachers,"

ok
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designated as a "mathematics" course. Professor Elton Cline, designated

as a "physical science" professor).

"The Directorl

The over-=all evaluation of "the Director" was definitely above
average, In the objective evaluation (Table LIIL) ninety-five per cent of
the respondents placed the director in the tqp two categories~=-with
seventy-one per cent giving him a top rating,

In the subjective responses by thelrespondents the appraisal of
the director was equally as complimentary. Following are some exemplary
quotations in response to Item 67~a, "The highlight of your Institute(s)
experieﬁce at KSC,t

The genuine sincere effort on the part of the . » » director to
make the program worthwhile,

the'direct0£7 is an outstanding chairman of the institutional
Program.

I'd like to give much credit to the director for his great
efforts in getting these people /visiting lecturers/ to the
institute.

The fine organization by the director . . . .

the director/ is wonderful.

Considering both objective and subjective evaluations "the

Director® was given an outstanding rating.

The Visiting Lecturers

In the objective evaluation of the visiting lecturers, seventy-

eight per cent of the respondents placed these resource persons in the

IDr, L. C. Heckert was director of the 1960 SI for junior college
teachers., Prof. Margaret Parker was director of the 1961 SI for junior
high school teachers. Prof. Elton Cline was director of the 1961-62 ISI
for elementary school teachers. Dr., R. G. Smith was director of the
other eight institutes.,
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top two categories-=fifty per cent placed them in the second category
(Table 1II).

The subjective evaluations of the visiting lecturers confirmed the
objective evaluations in such factors as high caliber of the lecturers,
their association with the participants and the institute professors, and
the number and type of resource persons used. The following quotations
are t ypical responses by the respondents when indicating institute
highlightss

The visiting lecturers of the Institute were very good and the
informal get togethers with them were very rewarding.

¥y highlight was/ Getting to know and to hear the lectures of
o o o Visiting scientists.

/[The visiting lecturers/ secured for those 2 wk. courses were
most excellent,

Coming in contact with and studying with the visiting professors
in Astronomy and Meteorology.

Constructive criticism of the visiting lecturer aspect of the
institutes is evident in the following statements by the respondentss
o o o Was caustic_and»very hard to follow in his lectures.
I have had two visiting professors in summer institutes at
Pittsburg., I felt they had their salary at heart more than
their teaching,

The lectures by',‘, o Were beyond our upderstandinge'

LWE7 need more visiting lecturers, (Respondent was in one ISI
and two SI's)

e o o Spoiled the short time he was an instructor.

o o o attack on PSSC should have been made by some one who
had used PSBC at least once,

Generally the respondents considered the visiting lecturers to be

worthwhile additions to the institute programs. Many of them expressed
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appreciation for.the gpportunity to talk with these resource persons in
the informal sessions.,

Conspructive criticism pointed up the need for coordination of
effort; e.g., indicating_to the 1ecturerwthe type and 1ev¢1 of students
hearing/seeing the presentation, having_presentations made that are both
in the field of specialization of»the speaker and also topical for the
participantmstﬁdents;Vpossibly requiring qnly»certain_parpiqipants to
hear certain lecturers (eogoy members of the mathematics classes to

hear a mathematics specialist).

The Professors

The objective evaluatiop”qf phgﬂ;ngtitu?e profegsprs by the
respondents was highs almqst ninety per cent of the respondents rated
the professors in the top two categories with‘fiftybfpurbper cent giving
them a “1“_;§ting (Table LII)O“ The subjeppiveuevaluation supported the
objecti%e‘appraisal, as ihdiéated.by_the respondents in the following
general quotations excerpted frqm ?instituté highlights&"

The highlight of the Math (modern) course I took

was. the material along with the way it was presented.
As far as I'm concerned . . . was the best mathematics

instructer I have ever had o o o o

Meeting amd working with and for master teachers. You
have a couple of the Wbest“ mathematics teachers I've seen.

Being able to study under/with qualified professors o o o o
The instructorsi

« » o i5 a very fine teacher and makes any course seem
easy and worthwhile,

Knowledge of Content. While most respondents were complimentary

about the professors'! “knowledge of content,"™ the fcllowing typical
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criticisms and suggested solutions need considerations

Constructive Criticisnm

Too much time was spent “coveringh
obsolete descriptive information

o o s o (Senior high respondent had
two ISI's.)

The courses were too generalized,
not enough depth., (Senior high
respondent had three SI's.)

I would like to have had a little
more of instruction in the funda=
mentals of physical science
rather than as much in methods of
teaching,.

The /physical science/ course I
took didn't have enough “teeth"
in it, (Junior college SI respon-
dent)

One ¢« o o criticism was that nei-
ther instructor in our course
had any background or enthusiasm’
for the course before we startéd,
(this changed as we went along.)

Possible Solution

Courses along the lines of the
N8F BSCS would certainly be
desirable, . . o

Cut down on the quantity of
material. covered and increase the
amount of time spent on specifiec
areas,

If the instructor could have
given some more work in the basic
facts of science. (Elementary
school ISI respondent)

Chooge professors of a higher
teaching caliber, like you did in
the math., section, and treat the
participants like any other
graduate students, as far as
amount -of work required.

Have a teacher that has used the
materials, (High school SI
respondent)

Method of Presentation. Through "institute highlights" tﬁe respons=

dents were complimentary to the institute professors when considering

"Method of presentation.® Following are some- typical responsess

Since this:was'my“first introduction to the newer line of
mathematical thought, it was most enlightening. "I particularly
liked the way the class materials were presented.

o o o Course material was presented in a very understandable

mammer by an excellent professor,

Association with instructors in the Institute, Knowledge of
subject matter and presentation were very impressive.

The -highlight of the Summer Institute (1962) was the course
in Zﬁhthematlc§7 taught by « « « » The method of presentatlon and

the class participation made it so.
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The enthusiasm, skill and excellence of the presentations of

material by the Professor,

This same area, "Method of presentation'" by the institute

professors, elicited an equal number of constructive statements by

the respondents, Following are some representative criticisms with

companion suggested solutionss
Constructive Criticism

Too often the fresh steam gets away

so the later sessions lag, after the

class is turned over to individual
class members who just can't put
across the material. (High school
SI respondent)

Sometimes I felt we spent too much
time on just talking about experi-’
ences that were not too biological.
(High school ISI respondent)

The In Service Institute I
attended was over the head of most
of the members in the class. As
a result about 1/2 of the partici-
pants dropped out the second sem-
ester, (High school respondent)

Classroom lectures too long.
(Junior High 8I respondent)

The instructors do not use the new
methods of teaching which we are
exposed to. . The classés are too
much teacher dominated. Don't’
deal enough with science educa-
tion.

Many /professors/ used teacher~
centered, "lockstep" presentations,
had little lab work and ‘that was
usually unccordinated with class-
work. (Senior high respondent,
one IST and one SI)

Suggested Solution

Keep the instructor in the driver's
seat all the way through. After
all we need to get his view point
& method on all the topics ail

the way: through the course,

The professor being more conscious
of the fact that students are
getting him off the track. Giving
a broad outline of material to be
covered at the beginning of

course and sticking to it.

Bring the instruction down to a
nmore basic fundamental level,

More lab ¢r field work.

Education of the instructors in
education as well as in their
specific fields. {(High school
respondent had attended two SI's.)

Up=date archaic teaching methods
of professors by incorporating
research proved techniques
(individual, small/large group
approaches).
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Usage of Various Teaching Methods. The respondents made approxi-

mately the same number of pro and con subjective statements concerning

the usage of various teaching methods by the professors, The following

quotations are illustrative of positive statements made by the respondents

when speaking of their “Winstitute highlights:e®

The afternoon seminars.

. o o student participation.

Evening problem sessions. Doing the homework in groups.

Seeing various demonstrations presented by c¢lass members and
having the material to use in the form of , ., . mimeographed sheets.

Seeing and participating in the laboratory demonstrations each
Saturday; . . . we were given copies of the lecture demonstrations
to take back to our schools . o  also the display and discussion
of the various elementary textbooks on science,

The actunal participation & discussion of problems and questions

that arise in the classroom.

The representative “adverse criticisms" with companion suggestions

for correction tend to refute the above complimentary commentss

Constructive Criticism
Too[ﬁénz7 student reports. (Junior
college SI respondent)

The lack of prepared & supervised
group discussion periods on the
subjects themselves and methods of
teaching them. (Junior high SI
respondent)

Covering too much material and
not enough time to discuss and

apply.

The afternoon seminars--very
tiring, (Junior college 8I respon-
dent)

Suggested Solution

Most of the lecture time Lqpu bv
regular instructor or /by/
guest lecturer.

Plan for periods when this can be
doney, using various ones from the
group each time to initiate
various gourses of discussiom.

€« 000000V POO0O0OO0GOOLOOOOOOCHUNIOO

(Senlor high IST respondent)

I would suggest that the Guest
lecturers speak an hour /or/ two
in the mornings leaving the after-
noons open for diversification,
i.e., laboratory periods, trips,
special lectures, library research,
ete,
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Sometimes "open'! discussions are 06000000800 06000008a00000060000000
‘dominated by some one person, (High school respondent, one
SI, two ISI's)

More smaller group sessions. (High Because of the nature and purpose

school SI respondent) of the institute and my inexperi-
ence with a curriculum of this
kind I would not feel qualified
to make specific suggestions,

Usage of Supplementary Materials and Teaching Aids. In continued

subjective evaluation of "Methods of presentation" the respondents were
very complimentary'about usage of teaching aids and supplementary materials
by the institute professors. Representative quotations came from "institute
highlightss®
I certainly enjoyed the sharing of ideas, the vast amount of
materials received . . . . (Elementary school respondent had two

ISI's.)

The showing of the P.S.8.C. Physics films. (High school respondent
with three ISI’s)

Seeing various demonstrations presented by class members and hav-
ing the material to use in the form of typewritten mimeographed
sheets, (Elementary school respondent with two ISI's)

In contrast to the sbove praises concerning the usage of teaching

aids and supplementary materials by the professors, the following construc-

tive criticisms and companion solutions are added:

Constructive Criticism Suggested Solution

Could perhaps be more exposed to new Devote part of institute time to

materials and teaching aids that pertain  study of new materials and teach-

to field of study. ing aids. (Senior high IST
respondent, )

Lacked current publications for Just as paper backs were available,

inspection & evaluation with respect perhaps between laboratory school

to junior high & senior high classroom & NSF a scheme could be worked

o o o o (Seniocr high respondent, two out to have the latest ZSooks-and

SI's, three ISI's) - texts/ available at insfitute
center . o o o

Need more gratis material & material Institute bring in more usable

for classroom teaching. (High school ideas.

respondent, one ISI)
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Testing and Evaluating. An aspegtqu teaching that generally

presents problems is that of testing and evaluating. This was confirmed

by the subjective comments of the respondents--all such comments were

Hadverse criticisms." The following are companion criticisms and

possible solutions:
Constructive Criticism

The poor quality of evaluation by
the non-math ., . . personnel, ’
(High school respondent, one ISI,
one SI)

The papers should all be graded by
the instructor giving the course’
lectures and not by an assistant.

I strongly feel that we had too
much material to be held )
respongible for in our tests.
More than one question on a final
exam might be desirable also.
(Junior high ISI respondent)

o o o L also felt that evaluation
of work done by the participants
was far too lax. - (Elementary
school respondent, two ISI's)

There was no use of » » » tests
to help in thé motivation of
effort « « « o {Junior college SI
respondent )

Grading was not a true piecture of
achievement. Students with 10 years
of experience were graded in their
field against students with no
previous experience in the field.

Buggested Solution

Do not make mandatory that math
students take science courses . .

< o

Smaller classes for the instruc—
tors. Only one instructor for
each group, (Senior high ISI
respondent )

Give more tests; instead of being
held responsible for so much at
one time. As to finals, I think
they should cover what has been
done during the semester, I see
little value in asking one
question,

o » o L would also suggest that
a more careful evaluation record
be kept by the instructor just
the samé as in regular college
classes,

o o o Tests are painful to some
but are nevertheless beneficial
to 2ll, (Tests should separate
the Bls from the A's and in
cases of sloth or real incompe-
tence should serve as the basis
of a few C's and D's.)

Background of student be consid-
ered in awarding grade to each
student, (Junior high SI respon=
dent)



The grading system. I have never
worked harder to receive a C grade.
My grades are above B average on
165 hrs. of work before the
/mathematics/ course.

More thought and plamming should

"have been given to the matter of

grades s o » o (Junior college SI
respondent )

s ¢ o WaAS about thew -

instructor I've had, No personal-

ity, No association, No ideas _
presented to students. (High
school respondent, two SI's)

In the in-service Institute I
attended T was able to "get by"
with too little work. With such

a long time between classes it
was ‘easy to slip into the habit of
neglecting my work,

The visiting institute professor

that tried to teach /physical -

scienqg7 & tried to fail- everyone-=
I wanted him to teach me;, not find
out how much I did not know . o « »
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Perhaps more consideration could
be given those who have not had

the opportunity of previous
Institute work . o . o (High school
I8I respondent)

Some criteria for the evaluating
of the participants should have
been set up and the participants
should have been informed of the
method -of evaluation during first
neeting.,

o o o Why should a student who
applied himself and came to insti-
tute for help and new ideas
receive a "C* grade, This doesn't
make sense to mell

A short quiz each week., (High
school respondent, two ISI's)

Screen them [Efofessor§7 according
to their desires in wanting to
teach an institute class. (High
school respondent, one SI, one ISI)

Knowledge of Elementggy[ﬁegondary‘School Teaching Problems. Cogni-

zance of elementary/secondary school teaching problems by the institute

professors drew mostly adverse criticism by the respondents, as attested

to by the following representative; companion responses:

Constructive Criticism

Too much time was used “covering®’
obsolete o o » information . o . &
that has very little value in the
modern high school biology course.
(Respondent had two ISI's.)

o o « Subject matter not always
keyed to high school students!
interest or capacities. (Junior
high respordent had two ISI's.,)

Suggested Solution

o o o We high school biology tea-
chers need help in understanding
the biochemical concepts and also
help in planning and setting up
laboratory research projects . .

o ¢

Simplification and screening of
materials to fit H.3. or Jr, High
curriculum.



I felt that our instructors having
tavght only on the college level

had very little sympathy with the
elementary level or very little

idea of how to go about helping the
elementary teacher with his problems.
. o o (Elementary school respondent
had two ISI's.)

There seemed to be . o . an attempt
to cover too great an area of
subject matter., (High school
respondent had one SI.)

Lack of enthusiasm and capability
for understanding new materials in
certain professors. Failure of
these men to be aware of us as High
School Teachers, Their college
curricula and their boring methods
have no place in HIGH School.
(Respondent- had two ISI's and two
SI's,)

I feel that some of the material is
much teo advanced for H.S. teachers,
Emphasis too much on higher mathe=

matics. (Respondent had two SI's.)

Felt that sometimes we spent time
on problems and theoretical matters
not applig¢able to our individual
teaching positions. (Junior high
respondent had one SI.)

10l

I would suggest that if elementary
teachers are to participate and

if they are to receive any real
help in methods of approach,
creating interest, etc., that they
be grouped together and that the
instructor be one who has know=
ledge of and is in sympathy with
their problems. . « «

More practical instruction that
can be used in high school biology
COU.I‘SBSo o ) [}

Require attendance of these unwill-
ing professors at high-level
institutes, with great emphasis

on methods of teaching . o & o
Deliver me from professors who have
utter faith in current "knowledge."

o o o L do not plan on teaching in
College only in H.S. o o - if funda-
mentals were stressed more o o o I
am interested mainly in H.S., stue
dents giving them the best I can,
and then let the Colleges take

them from there,

Situation could be helped by a close
study of problems of the partici-
pants in the teaching of the

subject matter for their particu-
lar class level, and instructing
each participant on technicues

of presenting this material,

Both objective and subjective evaluations supported each other in

the ¥above average' appraisal of the institute professors by the respone

dents,

Constructive eriticism indicated that (1) the professors should

be more knowledgeable and more effective in their usage of different

-teaching methods; (2) their course contents should continue to be updated,

keeping in mind the institute objectives for the class; (3) course work
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should be supported with topical, coordinated supplementary materials and

teaching aids; (L) testing/evaluating techniques should be greatly

improved; (5) presentations should be student-centered; and (5) the

professors should become more cognizant of the unique teaching problems

of both elementary and secondary school teachers,

Institute Courses

The subjective responses covering institute courses generally con-

curred with the objective responses; in the latter instance eighty-five

per cent of the respondents rated the courses in the top two categories

(Table LII).

improving these courses,

Some respondents made constructive comments aimed at

Content/Coverage. In the area of course content/coverage the

following are typical quotations from "Your most adverse criticism of KSC's

NSF Institufes,“ and "suggestions for correction.®

Constructive Criticism

It seemed to me that there is an
attempt to cover tco much material
too fast. There is not time %o
absorb what you have covered,

(High
school SI respondent)

Course work was too general.
(Junior college respondent)

The course could proceed at a
more rapid pace.

Covering too much material and not
enough time to discuss and apply
the methods,

I felt more time should have been
spent on how to present materials
in class.

Suggested Solution

T donft think this suggestion is

_practical but it seemed that there

was too great a range in the bagke
grounds of students participating.
Bome had been there several times
before, for others this was their
first experience with the new
approach,

Needed more specific reading
assignments., Lectures needed mare
specific content--less general.

Just cover more material.
(High school ISI respondent)
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(High school SI respondent)

DO PP ODOOCDO0OOO0CO00D0Q00000QCLEDOUOU0CO0UVD

{College respondent)
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Exemplary constructive

evaluations and suggested solutions covering "Course offerings" and

"Degree programs' follows
Constructive Criticism

The inability to secure more courses
in mathematics and science in the
evening school on an off campus basis,
(High school ISI respondent)

Teachers are reluctant to give
graduate credit for the courses.
o « o (High school respondent,
three ISI's)

0500 @DEOV00DO0ATCDO00OAGOCOC00CO000QOGO00 00

(Junior college SI respondent)

Need a continuing program in physical
science.

I would like to see more than one
/mathematics/ dourse offered at
Shawnee Mission District next year.

Should allow for a wider selection
of courses.

Suggested Solution

That similar courses be offered
next year in connection with the
Coffeyville and Independence
College evening school programs
for teachers in this area to
improve themselves professionally.,

I do not know,

I would like to see an institute
curriculum set up leading to an:
Ed.S, in teaching Physical Science
in Junior Colleges,

DUDQQ.OOQUOOUO0000000000600000000000
(High school respondent, one SI,
one ISI)

I would like to see a repeat of
the /mathematics/ course o o o
next year, (High school ISI
respondent )
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(High school respondent, one ISI,
one 3I)

Coordination of Courses, A few‘respondents offered constructive

-eriticism concerning the coordination of institute courses.

one such response:

Following is

There was a great lack of coordination and planning of the courses.
This included a great variation in the quality of talks given by guest

lecturers.

Offering a possible solution to this situation the same respondent

said,
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I would suggest a much more thorough preparation of the courses
of study at the institute, and include a better briefing of the
instructional staff and the guest lecturers,

Textbooks.

some constructive criticism was ®textbooks,*

Another aspect of the institute courses that drew

The following are repre-

sentative companion criticisms and solutions:

Constructive Criticism

There was no use of textbooks along
with the lecture material., . . »
(Junior college respondent)

Lack of text book.,
IST respondent)

(High school

Would have preferred a text rather
than method used, (High school
ISI respondent)

In the particular institute I
attended, we had no textbook or
other study guide. . - . (Junior
college SI respondent)

The text--if we hadn't had excellent
explanations by our instructor /we/
would have never passed the course-~
as the reading certainly didn't
clarify what the course was trying
to put across, (High school ISI
respondent: )

-Suggested Solution
Choose a good text, or perhaps two,
to accompany the lectures. . . ©
Better organization of class
material,
Choose a text on . . . involving

newer concepts,

Better organization of class
material.

GO O0O00VQO0COQO0BAOOUOOOD000C00CO0O00DVOCR O

The two topics drawing the most constructive criticism in the ares

of institute courses were coverage and text books.

In the area of course coverage two points appeared, one implied

and one stated, The point implied:

any one class==irrespective of background or need,

all students covered all material in

The point stated:

breadth of coverage was stressed more than depth of coverage.

Considering the number and type of criticisms of course textbooks,

the writer asked, "Were these institute courses taught from a single or

nultiple-text approach?!

"Were ample numbers of sound references
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available to the participants?!

Classwork, Laboratory Work, and Field Trips

Classwork. Despite the fact that eighty-two per éent of the respon=
dents evaluated institute classwork in the top two categories of the
objective rating (forty-seven per cent rated it "2%) their subjective
responses had much constructive criticism in three aspects of classworks
( enrollments, preparations; and presentations by the professors--the
latter topic was considered under the previous heading, "Professors."

A, Class Enrollments., Many respondents were quite outspoken in
their constructive criticism of the heterogeneity of students within the
instiﬁute classes, The following companion responses are indicative of

that eritieism and the possible solutions:

Constructive Criticism

I believe I was in too advanced a
class when I was enrolled in . . «
my first introduction to modern
mathematics,

I feel thalt I would have been better
off in a course where the rest of
the pecple were about equal in back-
ground. My background was very
inferior in comparison to the rest
of the class,

Too wide of a range of abilities
and background.

Class too heterogeneous, Lecture
above level of several,

After being out of mathematics
teaching for a number of years, it
was a terrific struggle in trying

to get material to learn the new
terminology, basic concepts, etc.

as well as preparing lessons without
feeling “mired® down.

Buggested Solution

I would suggest that first insti-
tute participants be guided into
the most elementary courses first,

Either eliminate the squareheads
1like me or be a little more
careful in placing of participants
in various courses. Many people
in my c¢lass ¢laimed to have had
almost identical training in a
previocus institute,

O0ffer basic scilence courses as
institute courses so that the
teachers with weak backgrounds can
¢atch up,.

o o o Students with weak backgrounds
should not compete with those work-
ing on advance degrees,

A basie course should be offered for
those teachers who have had no
modern math so they could proceed
with the other courses with at
least a knowledge of betber under-
standing /cf/ basic procedures.



Seemed too "easy" for some, and
too difficult for other partici-
pantSo

Terrible pressure to do the gradu-
ate work with no means of bringing
forgotten fundamentals up-to~date,

I don't think it is so good for the
program when teachers who have had
the course before are allowed to
retake it on N.S5.F. funds., It'!s
difficult to study with some in the
class who have already been through
the book, Careful thought should be
given to some of the choices of
participants,

I would have appreciated grouping
according to past institute and
In-Service training or experience.

Pressure from instructor in one case
due to his knowledge of material

& pressure from another due to lack
of knowledge of material.

Bo Classwork Preparations.
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Some sort of division of partici-
pants, by pre-testing, perhaps,
into at least two levels o o o o
Perhaps classwork could be cone
current, but problem-sessions and
tests separate,

Supply some guide sheet on what to
review in undergraduate work.

It seems college teachers are
grouped with high school teacherse-
those with Master'!s degrees in the
field are with those without any
graduate hours, I'm certain it's
difficult to get a course that is
satisfactory for such a varied
ability group., I find it diffi-
cult to compete with someone who
has taught the course themselves
and they are a little bored with
my slow step of learning.

A plan may be devised whereby those
with limited experience can be
allowed association with more
experienced people but allow groups
Z%§t37 similar limitations to work
on different levels from more
advanced students,

More tutors would help., Ability
grouping if possible would also
help,

In their constructive criticism of

c¢lasswork preparations most respondents offered possible solutions to

the problem stated.
Constructive Criticism

Too much preparation time was re-
quired.

Some instructors think because we
got paid our time was completely
theirs, (Respondent had been in
four institutes, SI's and ISI's.)

The following are illustrative, companion responses:

Suggested Solution
We should study to learn the gen-

eral ideas=-not to pass a "pop
test® on specific details.,
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The summer institute of 1962
required so much time preparing
for ¢lass that an understanding of
the material presented could not
be appreciated. Too much time was
spent dealing with library "busy
work 't

Too much work,

I guess I'm not smart enough to
absorb as much as I'd like to in
such a short time,

Poor balance of outside work
required in various courses,

My main trouble was finding enough
time to study between /TSI
classes,
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More time discussing materials
presented., Some of the materials
were covered so rapidly that only
a2 state of confusion resulted.

I'm afraid any correction would
diminish the value of the insti-
tute, but perhaps the homework
could be reduced some.

My only suggestion is to have

36 hours in a day during Institute}l
I expect an academic year Insti-
tute would be the answer.

Suggestions obvious,

This is a local school problem,
teachers should have one free
period ., . » and more time in
evenings /should/ be available for
teacher!s own advancement and
enrichment in study such as given
by Ke8.C. in extension programs,

Laboratory Work. The objective rating (Table LII) of "laboratory

work® by the science respondents was not a strong rating: twentybthree

per cent of the respondents rated it "1" and forty-four per cent rated it

#2it, The subjective ratings were comparable in that the positive state-

ments were somewhalt general and weak whereas the constructive evaluations

were definitive,

Below are some typical responses to %institute highlights® with

respect to Wlaboratory works"

Use of laboratory materials with explanations by professors

(both visiting and regular).

Laboratory experience and demonstrations prove most memorable,

New laboratory methods,

I enjoyed our "lab® sessions very much,
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Methods for presenting experiments and the nominal cost of the

material.

Study and use of equipment not_available in high school lab,

The laboratory work under . . . p procedures, material; experiments,

Constructive evalution of ®"laboratory work" by the respondents is

evidenced in the following representative, companion responses:

Constructive Criticism

o o o The small amount of labora-
tory time was mostly ‘“wasted" on
"nature study® that has very little
value in the modern high school
biology course., (Senior high
respondent, two ISI's)

Confusion in laboratory o o « »
(Junior high respondent, two SI's)

Too much busy work (lab writeups
for graduate students). (Senior
high respondent, one ISI)

The course as an extension course
in Kensas City was unable to offer
good laboratory facilities.
(Senior high ISI respondent)

I feel the laboratory periods
should be revised to fit the needs
of teachers Zﬁérticipant§7°
(Junior high ISI respondent)

Not enough lab exercises.  (Senior
high respondent, two SI's, one ISI)

Little lab & poorly coordinated.
(College respondent, one SI, one
ISI)

Suggested Solution

o o o We high school biology tea~
chers need help . - » in planning
and setting up laboratory research
projects, We do not need to spend
our time memorizing names and
structural details of all the o o »
phyla,

Smaller labs or improved planning.

Don't require them,

Although more teachers may have
enrolled due to location in Kansas
City I feel the extension course
is limited and more could be
achieved in a summer imstitute,

Instead of doing experiments in the
conventional way, change them to -

be teacher Ziérticipan§7’centered9
with emphasis on the values of the
experiment, variations of technique(s)
and the data that are important to
the high school student,
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Update lab activities and coordinate
with classwork.

Field Trips. With very few exceptions the subjective responses on

"rield trips® were very complimentary.

The several “constructive criticismst
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of this aspect of the institute classes pertained to insufficient time
spent on the field trip; eogo; e o o ZTBiological7 fieldtrips-~done so
rapidly that only the instructor knew what was happening.® The follow=
ing typical responses were excerpted from "institute highlights" of the
respondentss |

One such highlight was the observation of the Computer at KSC.
Field Trips & the study of the Spencer ammonia plant.

Aside from my regular course work, I enjoyed our trip to
Midwest Research & the Science Library in Kansas City.

The chance to study geology in the field. . . »

Application of theory on field trips,

e o o The field trip is unforgetable,

The most adverse criticism of classwork dealp with heterogenequs
class membership, This criticism came from both sophisticated and un-
sophisticated respondents; thereby indicating the seriousness of this
problem,

Sound criticism of laboratory work centered around an insufficient
amount of such work, and that in existence was poorly coordinated and
comparably supervised, In this light, one respondent made an apropos
statement, "I feel the laboratory periods should be revised to fit the
needs of the teachers [participants/." N

The institute field trips were valuable teaching adjuncts as evi=

denced by the subjective responses to this point. .

Extra=Glass Activities

Almost all of the subjective evaluation of the extra-class activi-

ties centered around the informal meetings often referred to as "gab
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sessions." The following quotations are indicative of the sentiment of most
of the respondents with respect to these informal sessions:

My institute highlight/ Discussing mutual problems with other
teachers.

The overall fellowship of_ the institute participants and the
professors /was my highlight/.

« o o afternoons with teachers and deans of engineering schools
and from industry had a marked effect upon my thinking regarding
the field of engineering,

The visiting lecturers of the Institute were very good and
the informal get togethers with them were very rewarding.

Zﬁy highlight=:7 The inspiration given to me in the classroom
and ®gab% sessions we would have about our teaching experiences,
I felt so much was learned inside and outside class as well,

/By highlight-=/ Meeting other teachers and learning what they
were doing in their Mathematies Classes., Exchanging ideas and
viewpoints,

SBome respondents had constructive criticism of the %gab sessions,!

€oLos

Not enough general sessions for teachers to exchange ideas. (This
respondent had attended three SI's, )

The lack of time officially set aside for "bull sessions" in
which teachers can compare their common teaching problems and
solutions to these problems,

The former criticism was followed by this suggested solution,

"Short seminars with subsequent discussion among teachers & Profs." The
latter offered this solution, "Provide an hour every two weeks . . o for
a teacher?s session,®

Recreational, social, and cultural activities were listed by a few

respondents. Following are exampless

/Bome of my highlights/ . . » the many cultural & recreational
activities, such as the crafts program for families, concerts,
lectures; swim pool,

I enjoyed the social get togethers,

Outside activities adequate,
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The informal "gab sessions" were considered an "institute
highlight“ by many respondents. They provided many participants with a
relaxed fellowship and a high degree of functional information concerming
many aspects of science/mathematics education. Such sessions generated

much morale through the associations and the mutual exchange of ideas,

The Institute Participants

In their subjective expression on "institute highlights* meny
respondents alluded to personal gains accrued during their institute
participation. Most of these complimentary statements were placed in four
general categories: Up-dated/Strengthened subject matter? Improved

teaching competence, Shared experiences, and Appreciation.

Upedated/Strengthened Subject Matter, Many respondents believed
that their institute participation had up~dated and/or strengthened their
academic background (science, mathematics)., Representative "highlights"
are quoteds

o o o An opporutnity to learn more basic and background informa-
tion in biological science,

« o o the new look I got at mathematics. o - » the logical
approach to developing math rather than the conventional method
or type approach.

o o o The exact experience that I sought, namely a working
knowledge of 85.M.S8.G.

The exciting new curricula (PS8C, BSCS, Chem Study, SMSG).

o o o my institute experience . . . making me more conscious
of the recent curriculum revisions neéessary for better under-
standing of this modern science world.

A view of PSSC ('6l) and a view of CHEM ('62) as new approaches
to my field, The varying enthusiasm for these materials between
their sponsors and their opponents,
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Improved Teaching Competence, Personal gains through institute

participation in the area of improved teaching competence were indicated
by a number of respondents., Following are exemplary highlights:

The acquiring of information & skills needed to improve the
course I'm teaching,

The fact that I became more 1nterested in mathematlcs and have
tried to become a better teacher,

I have used equipment more effectively and taught more of the
material (subject matter) that I learned in summer institute
than T actually thought I would. o o »

« o o the bringing home to my classes the exciting mathematies
we were learning in class,

_e o o Had it not been for the institutes I probably would never
have known of, or how to teach, some of the newer concepts in the
field of math instruetion.

Shared Experiences/Association with Other Teachers. One of the

perscnal gains most frequently mentioned by the respondents pertained to
various aspects of "shared experiences" and/or Massociation with other
teachers,® A few of the “institute highlight®" quotations follows

Assogiation with other math teachers who are teaching the same
new approaches in mathematics. Comparing what I learned in class
with the material I am teaching,

Close association with other interested in same field=-plus
concentrated effort together. . . »

Meeting with and living close to other teachers in my field and
sharing ideas and experiences at lunch, during breaks, and at
Trout Hall, . « o

o o o Not the least important was the opportunity to meet &
talk with teachers from wide geographical areas, This oppor-
tunity to talk with good teachers as well as some 1 felt were
not so good led me to draw conclusions as to what makes a
competent teacher. o o o

Appreciation., Appreciation for personal gains through the insti-

tute programs was expressed in many ways by many respondents, Following

are some of the more straighteforward quotations from "institute highlightss*
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It was a wonderful experience that opened the doors for me
to do much study and modernize myself in my chosen field, and
to become a more adequate teacher,
Being selected and only an average student.
The opportunity of learning new subject matter from some of the
best in the field, plus the opportunity to meet and talk with
others of the same profession about methods concerning the whole

field of teachinge o o o

s o o 1 appreciated the opportunity to study with your excellent
staff}

I received my M.3, degree!

Many respondents expressed personal gain from their institute
participation., Only one respondent of the study group specifically
expressed himself otherwiseor These respondents indicated that their
institute participation had improved their academic background (science/
mathematics), both basic and current, through class and extra-class
activities; had improved their teaching competence through acquired infore-
mation and skills; and had brought them proféssiqnal friendships and much

practical information through shared experiences,

The Imstitutes

When asked to make a subjective statement concerning their “insti-
tute highlight®" many respondents made complimentary remarks about the
institutes generally., The following are examples of such statements made
by the respondentss

o » o The whole experience was the most enlightening and enjoyable
summer I ever spent in school. . . »

o o o When you have an interesting subject, good teachers and .
other members of class who are interested you have a good learning
sitvation and in my opinion all these elements were present. o o o

I have never been more at home in any of the 12 colleges and
universities I have been to, o o »
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One of the best organized & planned summers I have ever had the
privilege of attending. I have attended 10 straight summers & it
was by far the best, If I could afford it I would come to KSC
every sumer,

The association with dedicated professors who exhibited great
love of their subject matter and an even greater love for edu~
cation, as indicated by their total involvement in the institute
and their keen insights into our problems.

The highlight of my institute experiences was the bringing
home to my classes the exciting mathematics we were learning in
class,.
Constructive criticisms by the respondents elicited many remarks
about several aspects of the institutes,

Participant Selection., The area of selection of participants for

the institutes elicited no complimentary statements under "institute

highlights" and brought a considerable number of "adverse criticisms."

Following are some typical constructive criticisms and companion "suggested

solutionss¥
Construetive Criticism

Some people attending who really had
no business doing so., (Junior college
SI respondent)

The fact that I was never accepted
for summer institute,

Give too much consideration to
people Zﬁhg? do not intend to stay
in the math field and only go to the
institute for the money they make
during the summer.

Would not accept you in any course in
which you were not teaching, esg., I
teach biology but am very weak in
physical science, In order to im=-
prove in biology, I need chemistry.

Suggested Solution

Avoid accepting those with too low
a level of previous training and
those who are not likely to be
able to teach the subject even
with the institute training,.
Enlarged programs? (High school
ISI respondent)

Be more selective of participants
as to what they want out of the
course., (Senior high ISI respon-
dent)

Allow each participant to take
regular offered courses in any
field of math or science in order
to make up deficiencies. {(High
school respondent, one IS8T, two
SI's)



The criticism I have [is/ o o

in the selection of participants.
Some were not going to teach in
the field being offered, This was
probably due to job changes after
acceptance was made,

To be able to receive a summer
institute » - o to better myself

in the field of math., (High school
respondent, two ISI's)

After having attended "one"
institute and maintaining an ®A®
average; 1 was rejected attendance
of institutes the 2 following
years and given no specific
reasons as to why I was not
accepted. (Junior high Si respon-
dent)
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Require verification by the admini-
strator on or about May lst,
(Senior high SI respondent)

e o o L have applied three times
for 81/ and never have received
it, and I think I need it just as

bad as the next fellow,

Offering additional institutes
to those who have previously
attended "if their work was of
graduate caliber" so they may be
able to continue work toward a
graduate degree,

Length, Types, and Levels of Institutes. The length, type, and

levels of institutes induced constructive criticisms by certain respondents.

Following are exemplary responses with suggested solutions:

Constructive Criticism

I would like to see the program
made into a 12 week program. Have
the same pay as for 8 weeks,

The only thing I really didn't
care for was the evening course.
(High school ISI respondent)

Hated to give up so many Saturdays.
It certainly curbed week-end
activities., That is my reason for
not appliying for In-service
Zihstitubes this school year,

I could not recommend an inservice
thstitut§7;to any one unless they
would have plenty of spare time to
study.

Not being on campus limited all other

phases of your program.

Suggested Solution

Change the length of the institute
to 12 weeks, (High school SI
respondent )

I think it's /all right/ if time
allows, & I believe for many
settled married people it would be
fine. I would vote to continue
it, it was a great help,

Would prefer evening institute.
{High school ISI respondent)

DOOOOULLORAO0OGOO060C00CVG0CO000C00O0COOGOO0D

(High school ISI respondent)

G QOO0 09 QU GO0 00O OCCRODLOLOOAEOEOOO0O000O© 0.0 0
(Junior college respondent, two
ISIts, one SI)



Time involved in teaching & family
does not permit one to study and
prepare as should in an In service
institute. (High school respon-
dent, two ISI's)
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Attend a summer institute with
a stipend to remove the worry of
finances for the family while
attending.

The above respondent wrote a lengthy solution to the financial

aspect of summer institute programs that is worthy of inclusion:

It is m
Colleges /could
the teachers /for/ a program

/opinion/ that . . .industries in conjunction with State
ive jobs to selected teachers . . « to hire & pay
ertaining té7 how the Science &

Mathematics teachers could better prepare their students., This
could be supervised by the College & the financial part could be
written off /by/ the Employer as a tax /deduction/ as an inducement

this might help the following areas

l. Job needs for teachers in the summer

2. A better understanding of how that which the teacher is

teaching is used in real life

3s By alternating classroom and job-on an every other summer
bases Zzhere would b§7’more'opportunity Z;hg7’more training with

less cost to the govermment.

(Writer's comment: The respondent needs a "grammar grant.")

Constructive Criticism

To be able to receive . « - an
academic year program, in which
to better myself in the field of
math,

Not enough /elementary/ teachers
had the opportunity to attend,
(Elementary schocl ISI respondent)

None=~just wished youv had continued
some more for college people.
{College SI respondent)

My greatest problem was the distance
to travel and the limited time I
could devote to study aside from my
regular duties, (High schoal

ISI respondent,)

Suggested Solution

00000000V OQCOO00G0Q0CO06I0O0C00E00C00G0

(High school respondent, two ISI's)

More such institutes for elemen=
tary teachers., More recognition
of the importance of the elemen=
tary teacher and the elementary
school in the teaching of sciemnce
and mathematics,

Just hurry and set up some more
institutes for college teachers.

Either to have the In-Service
program as ., . o an extension
course in various localities or
to reduce the radius within which
applicants would be accepted,



Mechanics of the Institutes,
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A number of respondents had con=

structive criticism to offer on items that are usually included under

the heading "mechanicsj;™ e.g., housing, meals, scheduling,

Most

criticisms were accompanied by remedial suggestions,

Constructive Criticism

I dontt feel that an institute
member should have to rent a study
room in the dorm if he lives in
Pittsburg. (High school respondent,
three SIts)

s o o The housing policy which
requires a participant whose family
is with him to also have a study room
in one of the dorms. (Junior high
respondent, one ISI, two SI's)

Afternoon devoted almost entirely

to lectures o o « Little opportunity
to specifically %get at® the materials
in which you felt inadequate,

(Junior high respondent, two SI's)

Time for proper study was hard to

obtain. (Senior high respondent,
two ISI's)
Lack of time, (Senior high respon-

dent, three SIs)

Housing for families could be with
kitchenette facilities for younger
children.

Housing for larger families, (Junior
high respondent, one SI)

o o o also I have felt that having
to eat together was perhaps too
much togetherness,

Suggested Solution

Don't make a charge to studemnts
for a study room. (Most of the
studying is done in the basement
and reception room)

The library is available , o « a8
well as the lounge in the dorm.

A person whose family is with
152@7 has a hard enough time mak-
ing ends meet during the summer.

Keep morning schedule as is,
Organize laboratory classes some-
time in afternoon & evening on =~
the basis of student needs ¢« o o »
This to be done after arrival of
institute members, . . »

More group work-—experiment S--
researchs,

Shorten morning classes=-
Probably-impossib;eo
Already expressed. (Senior high
respondent, one SI)

o o o I had a lot of fcollege/
assistance in trying to acquire
adequate housing, It is just
difficult to find rental property
for a large number of small chile
dren for 3 monthse.

(Senior high respondent, three
SI's, three ISI's)
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The compulsory noon lectures, ‘ Use classtime for these people
After spending 4 hrs. 1n classwork, Z?isiting 1ecturei:_s.;7o (Junior
the cutting out of the 1— hr, high respondent, ane SI)

lunch break was somewhat tiresome.

Atmosphere, When making comments about the institute atmosphere the
majority of respondents were quite complimentary, as evidenced by the
following rémarkss

Friendly college atmosphere with plenty of time & opportunity
to study . . .

o o o The opportunity to live and work with people I respect
is very rewarding.

Having the opportunity of studying under excellent professors
with a matured group of students, being pushed to the limit with
the new ideas,

The highlights of my institute experiences at KSC were the
association with thé professors and fellow teachers under ideal
learning conditions,

Director & Teachers excellent, Good facilities, Atmosphere for
study good, Outside Activities Adequate,

In the composite objective ranking of the ®institutes® (Table LII),
fifty-four per cent of the respondents ranked the item 42 gnd thirty=-one
per>cént ranked it ¥1", The subjective evaluation tended to refute this
for almost all such statements were constructive criticisms of the
institutes,
| "Participant selection® drew much criticism largely because
certain participants had been unable to secure additional institutes,
and partially because they had not understood the mechanics and the bases
for selectiomns,

®Length, types, and level of institutes" brought constructive
eriticism aimed largely at assuring teachers of all teaching levels an

institute berth by augmenting both number and type of institutes offered.
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Institute "atmosphere" was mentioned in a compliméntary manner
by many respondents. Apparently certain aspects of the institutes
induced @riﬁicisms but viewed in toto the impression was highly satis=

factory.

Institute Physical Facilities

Not too many respondents made subjective comments concerning the
physical facilities of the institutes, One respondent stated, "Good
fagilities.® Comparable short statements were sometﬁnes incorporated
within listings of ®highlights of the institutes.®

In making constructive criticisms of physical facilities the
following are examples of the very few Madverse criticisms" in this areas

e o o lab work would have been improved considerably by air con-
ditioning,.

Hot dorms, (with the suggestion to "coﬁdition dormsoﬁ)

Food. (with the suggestion, "improve cafeteria meals,")

Physical facilities items listed in the objective evaluation
(Table LII) averaged a "2% rating by any one group o£ respondentsew«
various numbers of respondents rated different items., This rating
appears to be comparable to the subjective rating in that there were very

few adverse criticisms of these facilities,

Miscellaneous Items

Very few respondents made subjective comments on'"miscellaneous"
aspects of the institutes, One respondent with four institutes to his
credit, one SI and three ISI's; said, "Too little contact with the
"College, '™

Two respondents made contrasting comments about "graduate
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assistants,®

« o o and concern of /the assistant/ was heart warming and
instructive,

éﬁy most adverse criticism=:7‘5tudent assistant who evidently was
unqualified grading papers.

Summaxy

In the area of renewing participants! knowledge of fundamentals,
both curricular and co-curricular institute activities were effective,
The institute professors and their courses were rated very favorably
in the attainment of this institute objective in both objective and
subjective evaluations by the respondents., Field trips received near
superior acclaim in advancing knowledge of fundamentals while effective,
coordinated laboratory activities drew considerable adverse criticism
from the respondents,

Co=curricular activities, particularly the informal "gab sessions"
and the afternoon/evening group study sessions received superior ratings
by the respondents in renewing their knowledge of fundamentals.

Curricular and co-curricular institute activities were both
equally effectbive in acquainting participants with recent developments
in science and mathematics, Institute professors and visiting lecturers
received squal acclaim (percentage-wise) in this area, through formal
presentation in the institute classrooms and through the informal sessions
where ideas were shared, Here again the %gab sessions® were given a high
rating by the respondents who learned much from their peers through
sharing recent developments in their fields,

The institute objective of familiarizing participants with newer

approaches to presentation of their subjects was attained more effectively
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through institute co=curricular activities than through the structured
curricular programs, While many respondents were complimentary when
considering improved methods of presentation learned within the institute
classrooms/laboratorie59 others felt that the institute professors were
deficient in this area and in their usage of varied and effective
‘methods of presentation,

The co=-curricular activities, especially the "gab sessions,®
were the outstanding source of information for the respondents in
improving their teaching competgnce? A quotation from one of the respon~-
dents illustrates this point; ". . » This opportunity to talk with good
teachers as well as some I felt were not so good 1ed me to draw con=
clusions as to what makes a competent teacher. . s ." Many respondents
believed that their teaching competence was improved through their
individual evaluations of What; to them, was sound or unsound methodology
in their observations of the curricular/co-curricular aspects of the
institute(s).

This study posed the null hypothesis that: The attaimments of the
participant-teachers in their renewal of knowledge of fundamentals, in
their acquaintance with recent subject-matter advances, and in their
familiarization with newer methodologies, were not altered as a result of
their participation in the NSF-KSC institutes., The alternative or
research hypothesis is, therefore, thats The attainments of the partici-
pant=teachers in their renewal of knowledge of fundamentals, in their
acquaintance with recent subject-matter advances, and in their familiari-
zation with newer methodologies, were altered as a result of their
participation in the NSF-K3C institutes,

This study tends to refute the null hypothesis and tends to support

the research hypothesis,



CHAPTER V
SUMMARY, CONCLUSIONS, AND RECUMMENDATIONS

Surmary of the Study

The Respondents

Demographic Information. The majority of the respondents were

married, male; and were Kansans téaching in the same state and the same
schools where they taught at the time of their first acceptance for an
institute3 their median age on their last birthdays was within the 35-39
age bracket; while their median age when first accepted for a NSF
institute was within the 30-3l age bracket.

Teachiﬁg Experience, The median for the total years of teaching

experience of the respondents was within the 5=9 year bracket; the median
for the years at their present schools was within the 1=l year bracket.

School Position., Nearly all of the respondents were classroom

teachers who had not been influencedAto change type of school position by
virtue of their institute attendance. With few exceptions they had done
most/all of their teaching in the public séhools and nearly fifty per
cent had taught all/mosﬁ of the time at the senior high school level, '
Institute attendance had nbt influenced them to change teaching 1eveiso
Just over fifty per cent of the respondents were mathematics teachersv
while social studies was the area, other than the sciences and mathe-
matics, in which the largest number of respondents had done additional
teaching,

Education. The largest percentage of respondents held B. S. degrees

at the Bachelor degree level and M. 3. degrees at the Master degree level.

125
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The largest percentage of respondents with degrees in progress were
working on M, Ao_degrees at the Master degree level., Eight per cent of
the study group had Education,Specialisﬁ (Edo Ss) degrees in progress.
Of the respondents with Doctorate degrees in progress the greater per-
céntage (2 per cent) were working on Ed, D. degrees.

The M. S. degree was designated'by the largest percentage of
respondents who had secured ingtitute aSsistancé on Master's degrees.
Seven per cent of the respondents wiﬁh Ed. 8. degress in progress had
secured institute assistance while half those with Ed, D. degrees in
progress?had secured this assi§tancé;v

" Major and minor areas in the undergraduate/graduate studies of
the respondents'found mathematics first in percentage in both under-
graduate major and minor and education first in both gféduate major and
minor., Other major and minor areas in the undergraduate/graduate studies
of the respondents found two areas tied for top number of respondents in
the major areas :physical education and social science; social science
was also first in the minor area.

Semester hours in the respondents! majors found the 30-3l hour
bracket with the largest percentage of réspondents at the bagqalaureate
degree lévelgjthe-same bracket at the épeéialist*degree level; and there
was a tie ét the doctorate degree ;evel between the LO-Lly hour bracket
and the sixty or more hour bracket,

Semester hours of professional education:secured in the under-‘
graduate/graduate pfograms of theVrespondents found a tie in maximuml
percentage between the 15-19 hour bracket and the 20-2l hour bracket.

At the graduate level the greatest percentage of respondents had less

than ten hours of professional education.
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Professional education secured in imstitute programs found the
largest percentage having secured no hours in either their undergraduate
or graduate studies.
The largest percentage of respondents had been away.from college/
univefs‘i‘by only a year prior to their institute attendance,

Certification., The largest percentage of respondents held perma-

nent type certification and had not improved their certification by
virtue of their institute courses.

Teaching Assignments. Approximate number of students taught daily

by the respondents in their pre-institute teaching found the largest
percentage teaching below 100 students; in their current (post—institute)
teaching, the largest percentage was teaching 100149 sfudents dai‘ly.

Number of classes taught daily by the respondents was fiye in
both their pre-institute and their current teaching assignments., Number
of classes taught by the respondents as compared with the number taught
by the other te‘achers of those schools was indicated as "about the same'
number, The largest percentage of respondents indicated that there was
no institute influence on change in number of classes taught daily.

Daily elass preparations made by the:respondents were indicated
as three® by the largest percentage in both their pre-institute and
their current teaching assignments.

The largest percentage of respondents indicated that all teachers
in their respective school systems had daily "open" periodss the
institutes had no influence on "open" period-assignments; both labora-
tory and nonmlaboratory teachers were given “about the same" allowance
for "open® periods.

When asked if they believed that' teachers handling laboratory
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classes should be given more "open" periods than those given non-laboratory
teachers, the largest percentage of respondents answered in the affirmative
and supported their replies with subjective statements.

Estimated ﬁumber of hours per week spent on extracurricular
activities found the largest percentage of respondents spending five hours
or less,

The majority of the respondents had not sponsored or were not
sponsoring a mathematics/science c¢lub in their respective schools. Of
those respondents who were sponsoring clubs,-the largest number had
affiliated their clubs only at the local levely; and comparable student
enrollments in both pre-institute and current clubs, and their clubs were
largely for exploration (subject areas).

Income, Thevlargest percentage of respondents reporped pre=-
institute nine~months teaching incomes in the . $L500-$4999 bracket: éurrent
(post-institute) incomes in the $5000-$5499 bracket; no additional
incomes resulting from attending an institute ('mot pertaining to annual
salary increase”); and no additional job offers by virtue of their
institute attendance,

Teaching Methods and Techniques@ In:the over=all expression of ther

extent of change in their teaching methods since'attending anfinstitute the
largest percentage of respondents indicated- *some! c_h.angeo In the detailed
indication of changes in their instructional techniques and methods, the
largest percentage of respondents indicated "much® inétitute influence in
the followings "!Up-dating'! reading materials;® '"Usage of newer subject-
matter concepts;® "Challenging the brighter student," "Motivating the
creative student," "Encouraging student initiative," and "Setting higher

student goals.®
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In comparing their teaching competence before and after institute
attendance in handling ‘certain types of students; the largest percentage
of respondents indicated they were much better in handling gifted students,
some better in handling both creative and average students, and about the
same in handling slow-learning students, 5

In the selection of activities and methods in predominant usage in
their teachihgj--the largest percentage of the respondents indicated
activities and methods that are »usually conceded to be most effective in
classroom/laboratory situations.

The institute experience of the majority of the responderits had -
included a study of the new mathematics curriculum and had not included a
study of the new'biologys chemistry, and physies curricula, Of the
respondents who had studied the new curricula revisions in the institute
programs, the majority indicated that the information had been valu’able
to them and had %definitely" influenced them to make curriculum revisions
in their respective programs, While the majority of the respondents did
not have any of the new curriculum revisions in usage in their classrooms,
they had made ‘*spme“ change in the content of their courses since attend=
ing an institute,

¥Seme® information about N.D.E.A. assistance to schools had been
gained by the majority of the respondents through their institu_te_ experi-
encesg theverg the majerity indicated that their schools had received
"much® equipment as a result of the N.D.E.A.

Professional Aectivities. Institute experience was valuable to

the largest percentage of the respondgnts in assisting them in the selec-
tion of mathénati@s/science materials, Fifty or more per cent of them

found their institute experience valuable in the selection of textbooks,
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library/reference books, equipment and/or apparatus, and supplies,

The largest percentage of thé respondents had served at the local
level on mathematics/science curriculum revision committees and believed '
that their institute attendance had been "somewhat!" influential in their
selection for these committees.

While the largest percentage of respondents indicated that their
institute experiences had enabled them to be-of greater service in
supporting their mathematics/ science program-activities; they had not
been involved in such dctivities except in sponsoring clubs and giving
talks to students,

The majority of the respondents had informed others about their
institute experiences and the several NSF programs by talking with'
individual students/teachers. Administrators, teachers, and students
were the groups that had expressed "some" interest in the NSF programs
according to the largest percentages of resbondénts° Teachers had
expressed "some" interest in all aspects of institutes listed in the
opinionaire except "Housing and meals.™

Pre-institute subscriptions to professional journals were indicated
by the largest percentage of the respondents-when:compared with their
subscriptions to special field journals. BSpeecial field journals were
specified by the largest percentage of respondents in post-institute
subscriptions and in additional jourmals read,

While membership in professional organizatioﬁs rated the greatest
percentage of respondents in the pre-imstitute period, memberships in
special field organizations was indicated "during and since the institute."
Election to special field honorary organization memberships was indicated

over professional honorary organization memberships,
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Professional Status, Over sixty per cent of the respondents

indicated that their academic prestige gained fram institute attendance
was higher a@cording to their administrators, colleaguesy; and students.
The majority had encountered no "differences and jealousies™ resulting
from NSF financial assistance with additional schooling/degrees. Those
who had encountered such attitudes said it existed to "some" extent.
The majority of the respondents stated that it was "very likeLyﬁ

that they would remain in the teaching profession,

The Institutes

Purposes. Of the three institute objectives listed im the opinion-
aire, over sixty per cent of the respondents selected two as important:

2, To acquaint /participants/ with recent developments and
advances in science, mathematics, and engineering,

3¢ To familiarize Z;é{ticipant§7awith new approaches to presen-
tation of subject-matter.

Interestingly, the objective selected by omly thirty-five per cent of the
respondenbs was a NOF institute objectives

1. To renew /participants!/ knowledge of fundamentals.,®

Just over sixty per cent of the respondents believed the NSF ‘
institute objectives were attained ¥Very well® by the KSC institutes.

Participant Selection and Their Reasons for Acceptance. The

majority of the respondents selected the three following bases on which they

believed participants were chosen for NSF institutes at Kamsas State College:

ltFoundation Grants $24.2 Million for 415 Summeér Institutes for
Secondary School Teachers,® NSF 63-100, Washington, D. C.: National
Science Foundation, Janmuary 13, 1963; p. 1.

2Tbide
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1 (1) ®Their need for refresher courses (fundamentéls)," (2) "Their need
for recent subject matter concepts,® and (3) "Their need for improved
methodologyo“B

The following reasons for wanting to attend the KSC-NSF institutes
were indicated as Ystrong! motives by over fifty per ecent of the respon-
dents: "Needed courses coﬁering new field/areas.! "Needed new technidues.
of presentations." "Wanted to improve school science programs." Another
reason selected by almost fifty per cent of the respondents is pertinent:

"Needed courses offered in this institute."

Significance of Institutes in Realization of Expectations and

Modification of Thought. Fifty per cent or more of the respondents had

many" of their expectations realized in their institute participation in
the followings ®Sharing experiences," "Association with professors and
scientists;,® "3tudy of newer subject matter concepts, ' and "Expansion

of general mathematics and/or science background."

Nearly fifty per cent, or over; of the respondents indicateg‘that
institute attendance had "much® effect upon their:thinking with respect
to: "Enhanced your desire to continue graduate work," "Increased enthusi-
asm for teaching mathématics/science.®

Institutes Attended. The respondents to this study were represen-

tative of all eleven NSF institutes held at Kansas State College of
Pittsburg between September, 1959, and May, 1963, There were six
in-serviece institutes and five summer institutes; one summer institute

was for junior college teachers and one was for elementary school teachers;

3The reader will note the parallelism with the NSF institute
objectives. :
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one in-service institute was for jumior high school teachers--the
remaining eight institutes were for both junior high and senior high
teachers,

Biology classes were offered in seven institutes and biological
science in twog chemistry was offered in four institutes; mathematics
was offered in eight; physics was offered in four institutes and physical
science in two,

The majority of the respondents, sixty~one per cent, had not
attended institutes at otherléollegeso ‘The-remaining thirty-nine per cent
of the respondents had attended 16} institutes at sixty-nine other
colleges/universities; eighty per cent were SI's, ten per cent were ISI's,
and the same per cent were AYI's,

Slightly more than fifty per cent of the respondents made applica-
tion for 1963-6L institutes, at K8C and elsewhere. Fifty-seven per cent
of the applicants were accepted.

Suggestions for Future Institutes. In making first and second

choices of subject areas they desired in subsequent institutes, mathe-
matics, physical science, and biological science rated the first three
positions in the respondents! first choice;-mathematical educationy
physical science; and mathematics rated the first three positions in
their second choice, Over sixty per cent of the respondents selected
summer institutes to further their study of the above subjects,

To keep them up~to-date during the next five years the respondents
selected the following types of institutes: summer institutes first,
in-service institutes second, and combinations of institutes third--with
the summer/in-service combination considered most frequently.

The ISI respondents stated preferences with respeet to certain
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aspects of their institutes: (1) the beginning and terminating dates
were satisfactory; (2) the length (in weeks) was satisfactory; (3) Satur=-
day c¢lasses were given preference over evening dlasSes; and (4) the
hours necessary for class preparations did not seem excessive-~four hours
per class session were considered necessary by the largest percentage of
the respondents.,

The SI respondents stated preferences with respect to comparable
aspects of their institutes: (1) dates and length of institutes were
satisfactory; (2) hours of daily class attendance met with their approval--
five hours daily was indicated by the largest percentage; and (3) hours
necessary for c¢lass preparations did not seem excessive—-four hours
daily were considered necessary by the largest percentage.

Institute Evaluation. The objective evaluation of the institute

was done on a graduated basiss ratings were made by'the respondents on a
®1" through "5 basis with %1% being the top rating. The following aspects
of the institutes were given a ¥1' rating by forty-seven (or more) per
cent of the respondents: "The director,™ ®Institute professors,"
"Institute courses,® and ¥Housing.™ A %"2" rating was made by the same
percentage of respondents on the following: "“Visiting lecturers,® “Gradu=-
ate degree programs,® %General library,® “Classwo;ks" ®Laboratory/Research
facilities,® and the "Composite™ institute rating.

The subjective evaluation of the several aspects of the institutes
confirmed the objective evaluation except in the followings

1, Presentations by the visiting lecturers shou;d exhibit better
coordination with the institute programs and cbjectives.

2. Professors should continue to improve methodology, course con=

tents; usage of supplementary materials and teaching aids; knowledge of
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elementary/secondary school teachers! problems, testing/evaluating
techniques.

3o Course work should move toward depth of coverage rather than
breadth of coverage and should be more studentwcentered. Sound text(s)
should be used and ample numbers of worthwhile references should be
available to the participants,.

i, Student make-up of classes should be more homogeneous or
classwork should be handled on a student-centered basis.

5, There should be more laboratory work that is better coordinated,
comparably supervised, and "revised to fit the needs of the teachers
/[participants/.t

6, Acquaint institute applicants with eriteria for the selection
of participants.

7o Devise methods by which morerapplicants, of all teaching levels,

will be able to secure institute grants,
Conclusions Drawn from the Study

In the light of the findings of this study, it was concluded that
the NSF institutes held at Kansas State College of Pittsburg were Wofthmhile
for the participants in renewing their knowledge of fundamentals, acquaint-
ing them with recent developments and advances in science and mathematics,
and familiarizing them with newer approaches to the presentation of their
subject matter,.

It was further concluded that both curricular and co-curricular
institute activities were effective in renewing the participants' know=-

"ledge of fundamentals and in acguainting them with recent developments
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and advances in science and mathematics. It is possible that certain
institute eo=currieular activities contributed more concomitant infor-
mation for the participants on improved methodologies than that secured

in the structured curricular activities,

Recommendations Drawn from the Study

Recanmendations for Improvement of the KSC Institute Programs

In considering evidence obtained from this study, the following
recommendations for the improvement: of the institute programs at Kansas
State College of Pittsburg need comsideration:

1, The institute programs at Kansas State College of Pittsburg be
continued, Type and number of institutes offered should meet the needs of
the mathematics/science teachers of the several school levels in the
service area of the collegs,

2, Presentation methods of the institute professors be modified
in view of research-proved concepts of methodology for higher education
institutions,

3¢ Course offerings to inéiude néwer cu:riculnm revision materials

pertinent to secondary and elementary education.

Recommendations for Purther Study

Because of the nature of this study it has become eyident that
further research on certain factors should be investigateds The fgllowing
areas are presented which appeared most able to yield pertinent data
which would be useful in seience education.

1. The characteristics of the mathematics/science teachers who

have not applied for an institute and the need to involve these
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non-participating teachers in institute experiences.

2, A comparison between the teaching/professional accomplishments
of institute participants versus non=participants,

36 A follow=up study of the NSF-KSC institute participants who
were not involved in this study, including an analysis of stated reasons
for not becoming involved in the initial stuwdy.

i, The influence of the institutes upon (a) elementary/secondary
school curricula, (b) elementary/secondary school student attainments in
mathematics/science, and (¢) academic/professional organizations.

5. The development of institute (institutional) curricula for
the several types of mathematics/science teachers: (a) the recent graduate,
(b) the experienced teacher seeking an advanced degree, and (c) the
teacher who has not returned to school for ten to fifteen years following
his undergraduate education.

| 6, The feasability of including academic yearrinstitutes in the
existing pattern of in-service and summer institutes at Kansas State
College of Pittsburg.

7. The reasons for dropwouis in thesinwservice institutes with
possible solutions to help alleviate the situation.

8, The financial support of institutes from sources outsidé‘the
federal government (e.g., state and local govermments, business, industry).

9. A comparative study of sequential institute programs for single
groups of participants (approximately fifty per -group) versus unitary (non-
sequential) institute programs for several groups of participants,

10. The need for financial support for institute programs in -areas

other than mathematics/science.
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